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CONDITIONS: VARIABLE 
ACCURACY: CONSTANT 


MODEL 740 


OUTPUT CODE 


PARALLEL 
BINARY 
(LINEAR) 


SERIAL 
BINARY 
(LINEAR) 


SERIAL 
BINARY 
(SIN-COS) 


BINARY 
CODED 
DECIMAL 
(8-4-2-1) 


GRAY 


MODEL NO. @ 


MODEL 713 


TOTAL 
CAPACITY 


10 bits (1024) 

13 bits (8192) 
7 bits (128) 
13 bits (8192) 


17 bits (131,072) 
19 bits (524,288) 


Ss 
7 bits per quadrant* 
(4 quadrants) 

8 bits per quadrant* 
(4 quadrants) 


2,000 

20,000 
3,600 
36,000 
360,000 


i 











0001 
0010 
0011 
0100 
0101 
0110 


~ B bits (256) 


RESOLUTION 
PER TURN 
1024 
128 


MODEL 758 


LIBRASCOPE 
SHAFT-TO-DIGITAL ENCODERS 
meet and surpass rigid requirements of air- 
borne analog-to-digital translation despite 
environmental extremes. Shock, vibration, and 
severe temperatures do not affect their con- 
tinuous, noise-free operation. 

THEY'RE DIRECT Librascope encoders provide 
a simple, one-step means of digitizing analog 
data. 

THEY'RE RUGGED Operation is unaffected by 
30g shock, 0 to 2000 cps vibration, through- 
out a range of —55° to + 100°C. 

THEY'RE RELIABLE Multi-million turns at high 
spgeds with constant contact resistance. 


tWEV'RE veRSATILE 14 basic models in a wide 
_ “range of capacities with special function codes 
“btilt-in to simplify computer requirements. 
- saws 3 


f het 
| 4 


UR 


MODEL 724 MODEL 708 


DIMENSIONS 
DIA. x LENGTH 


2” x 24%,” 
2” x 31%” 
2" 4K,” 
2" x 4%,” 


3M 
3% 


3X 


T BK 2%” 
2” x 39%,” 


2%" x 4M,” 
4Ye" K 3%" 


Ii xa" 

"4%," 
"42%," 
3X” x 6%" 
”"x6%” 


@AIl models available with internally mounted 
isolation diodes for sequential multiplexing ap- 
plications. 
tAvailable in hermetically sealed servo-driven 
package as Models 757-S and 758-S. 


* Including limit 1 and polarity information. Sine 
and cosine functions generated simultaneously 
and independently. One turn of shaft generates 
4 quadrants of information. 


For full details on Librascope 
shaft-to-digital encoders write 











For information on career opportunities at 


Librascope, write Glen Seltzer, Employment Manager. 


3 


3%,” x 11%,” 


for catalog E 11-1. 





A 


GENERAL 
PRECISION 
COMPANY 


IBRASCOPE 








A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


LIBRASCOPE, INC. 40 East Verdugo Avenue ¢ Burbank, Calif. 





MODEL 73 PO 


PORTABLE 
PYROMETER POTENTIOMETER 





FOR MEASURING TEMPERATURES 


electrically 
e IN MOVING VEHICLES 
e IN AIRCRAFT 
e IN THE LABORATORY 


30 STANDARD RANGES AVAILABLE 
TO FIT MOST REQUIREMENTS 


SL W. RHEO. 


TEMPERATURE SCALE LENGTH 8" 
INSTRUMENT DIMENSIONS 5 %X 734 X 3% 


WEIGHT 4LBS. 10 OZ. 








THE LEWIS ENGINEERING CO. 


NAUGATUCK, CONNECTICUT 


Manufacturers of Complete Temperature Measuring Systems for Aircraft 
For more information circle 4 on inquiry card. 
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NEW GAGES 
IDEAS 


NEW 


+ * OWTER mre co 
an 


INSTRUMENT MANUAL 


Need a meter for direct reading of both air velocity and 
static pressure? An inexpensive gage that tells home- 
owners when to change air filters? A complete, accurate 
combustion test kit, or a manometer that rolls up to fit 
compactly in your tool box? You'll find these and many 
more money-saving ideas described in this free Dwyer 
manual. It’s packed full of valuable information about 
Dwyer’s complete line of instruments. 


@ Magnehelic Gages .. . velocity, resis- 
tance, draft, static and gas pressure. 


@ Inclined Tube Gages ... draft, veloc- 
ity, slight pressure variations. 


@ Air Filter Gages ... models for every 
installation. 


@ Hook Gages...a true low pressure 
calibration standard. 


@ Air Velocity Meters ... direct reading 
of air velocity and static pressure. 


@ Flowmeters... flow measurement of gas 
@ Wind Speed Indicators 


@ Slack-Tube Manometers .. . roll-up 
types. 


@ Flex-Tube Manometers . . . U-tube, 
well types. 


@ Inclined-Verticol Manometers 


@ Combustion Test Kit... for CO» con- 
tent, draft, temperature, smoke. 








@ Pitot Tubes... inch-graduated, stain- 
less steel. 


@ Pressure-Actuated Switches 


@ Special Instruments, Designs 


Send for your free copy today 


ee Poh eA coe od o 


P.O. BOX 373-S e 
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What do you need 
in Battery Power? 


ZINC-CARBON? MERCURY? 
NICKEL-CADMIUM? 


WATER-ACTIVATED? 


MORE THAN 5,000 
BURGESS BATTERY TYPES 


each with the highest measure of uni- 
form dependability! This is why 2 of 3 


electronic engineers specify 


BURGESS BATTERIES 


BURGESS 


IS THE MOST COMPLETE ONE-SOURCE 


LINE OF Portakle Power! 


EXCLUSIVE WAFER 
CELL CONSTRUCTION 
. . offers compactness, long shelf life, ex- 
ceptional service life. A 30% increase in 
battery life at no increase in size. 





RESERVE BATTERIES 


High energy output in a compact 


TRANSISTOR ACTIVATORS 


Burgess Activator Batteries for tran- 

sistor circuits are smaller and more 
compact in size! Yet 
they deliver 30% more 
power because of the 
patented ‘'Wafer-Cell‘‘ 
construction! Burgess 
Activators give you 
compact power, uni- 
form performance, 
longer shelf life . . . 
ail combined with mod- 
ern packaging. 


power source. Can be stored dry 
for years! Activated 
only when immersed in 
water. No handling of 
— dangerous electrolyte, 
See] no spilling or leaking! 
Wide range of efficient 
operating temperatures. 
Designed for your spe- 

cific applications. 


ne 





MERCURY ACTIVATORS 


Burgess constructional features pro- 
vide uniform quality and depend- 
able service! Burgess ex 
clusive patents offer 
sealed-in-steel protection, 
wide temperature range 
efficiency, controlled 
venting, patented inner 
cell connector, 
jand flat dis- 

“| charge curve. 





SEALED NICKEL-CADMIUM 
BATTERIES 


A secondary rechargeable battery 
system which delivers high energy 
output from a small package! Her- 
metically sealed -in-steel 
cells eliminate annoying 
maintenance and addition 
of liquids. Can be re- 
charged many times, by 
trickle or quick 
r ) charge, for long 
YS y lasting economi- 

cal power! 





Check with your Burgess Distributor for complete local stocks of fresh BURGESS 
BATTERIES! Or your distributor can order from Burgess the special battery needed 


for your specific application! 


MICHIGAN CITY, INDIANA 


FREE DESIGN SERVICE 
For special applications, skilled Burgess Engineers offer you a FREE battery design 
service. Burgess will manufacture the exact battery to fit your needs, regardless 
of quantity required. 


NEW ENGINEERING MANUAL 


New 100-page dry battery handbook now available! Engineers 
engaged in the design of battery-powered equipment are in- 
vited to write to Burgess Battery Company, Dept. ICS, 
Freeport, |ll., to secure a copy. Others may buy the manval 
for $1.00. 


BURGESS BATTERY COMPANY 


For more information circle 6 on inquiry card. 
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FEATURE ARTICLES 


Digital Printers, 700 


SURVEY reveals the large range of abilities available—from 
solenoid-actuated desk-top adding machines to high-speed, elec- 
tronic-image devices that can operate in-line with fast 
computers 


Tape Printer Applications, 708 


WILLIAM R. BEALL—incorporating solenoid actuators and an out- 
put commutator in a standard adding machine printer permits 
use of a low-cost data link 


Definition Of Accuracy Of Voltage-To-Digital Converters, 710 


BERNARD M. GORDON and IRWIN M. STONE— accuracy of a volt- 
age-to-digital converter involves five terms 


Small Digital Systems, 711 


WILLIAM GROSS—small systems have advantage of low cost and 
high reliability, but disadvantage of low speed and low capacity 


Magnetic Tape Equipment, 712 
SURVEY includes recorder/reproducers, degaussers and erasers, 
tapes and tape testers 


Acoustic Sensitivity of Accelerometers, 720 


ALVIN B. KAUFMAN—fictitious vibratory acceleration signals can 
be produced by acoustic noise 


Seanner Or Monitor, 622 


NORBERT E. WEBER—difference appears small—but is significant, 
particularly in cost 


Electronic Circuitry, 724 
Cc. F. KEZER and M. H. ARONSON—-three more basic circuits 


Process Control Systems, 726 


FRED D. MARTON—automatic selection of alternate steam sources 
uses simple controllers; pulp-stock flow control; emergency- 
water control for fire protection 


Hydraulic Load Cells, 728 


R. C. MCNEILL—development of hydraulic load cell in force and 
load measuring systems 
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THERMOSTATIC 


DELAY RELAYS 


2 to 180 Seconds 


Actuated by a heater, they operate on 
A.C., D.C, or Pulsating Current. 
Hermetically sealed. Not affected by 
altitude, moisture, or climate changes. 
SPST only—normally open or closed. 
Compensated for ambient temperature 
changes from —55° to +-70° C. Heat- 
ers consume approximately 2 W. and 
may be operated continuously. The units 
ore rugged, explosion-proof, long- 
lived, and—inexpensive! 
TYPES: Standard Radio Octal, and 


9-Pin Miniature . . List Price, $4.00. 
Standard Delays 


PROBLEM? Send for 
Bulletin No. TR-81 











iN Y hanael 


| 
AMPERITE | 





Also— Amperite Differential Re- 
lays: Used for automatic overload, un- 
der-voltage or under-current protection. 


AMPERITE 


BALLAST REGULATORS 


Amperite Regulators are designed to keep the 
current in a circuit automatically regulated 
at a definite value (for example, 0.5 amp.) 
... For currents of 60 ma. to 5 amps. Operate 
on A.C., D.C., or Pulsating Current. 





























° 1 
VOLTAGE OF 24V ' WITH AMPERITE 
BATTERY 6 CHARGER | VOLTAGE VARIES 
VARIES APPROX 4 ONLY 


30% : 2% 


Hermetically sealed, they are not affected by changes in altitude, 
ambient temperature (—55° to +-90° C.), or humidity .. . Rugged, 
light, compact, most inexpensive List Price, $3.00. 


Write for 4-page Technical Bulletin No. AB-51 


AMPERITE 


561 Broadway, New York 12,N. Y.... CAnal 6-1446 
In Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10 














| 
| 
} 
} 
| 
| 
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Type 5 Data Master 


CMC nvdtiscsmta 


counting equipment 


FOR RELIABLE FREQUENCY MEASUREMENTS 











Control panel close-up 
ais CMC Model 200A 
requency Counter 


Hanson-Gorrill-Brian, Inc., Glen Cove, 
New York, manufactures automatic data 
recorders for engine test stands, refineries, 
wind tunnels, etc. The Type 5 Data 
Master® shown above is a pressure logging 
device capable of scanning a number of 
pressures at rates up to 4 points per second, 
measuring them with an accuracy of 
+0.25% and recording the data in digital 
form on punched tape, cards, etc. Fre- 
quency counter requirements for the Data 
Master® system demand extreme reliabil- 
ity, coded output, simple operation and 
rugged construction. To fill these require- 
ments, the CMC Model 200A was selected. 


In operation, the CMC Model 200A 
measures the frequency of an FM oscillator 
for a given gate time. This gate time is 
determined and selected by the Data 
Master® programer to enable the CMC 
counter to read-out directly in ppsi regard- 





less of the pressure range. At this point, 
reliability of the frequency counter is the 
key factor, for if the output of the FM os- 
cillator is miscounted, direct inaccuracies 
are generated throughout the entire system. 


CMC makes 6 different models of frequen- 
cy counters, frequency period counters and 
universal counter-timers in ranges from 0 
cps to 220 ke and 0 cps to 1 me and in 
price ranges from $425 to $1175. Three 
types of readouts are available: standard 
decade, CMC Inline-Inplane and Inline 
Nixie. Where counting and timing equip- 
ment is required, you will find a CMC 
counter designed to fit every conceivable 
application. Phone your local CMC engi- 
neering representative for a demonstration 
or write directly to the factory for com- 
plete technical information. Address 
Dept. 555. 


seeeeeeese 
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cmc 
Representatives 


BALTIMORE—Ridgeway 7-6677 
BOSTON (Wakefield) —CRystal 6-5/00 

(TWX: Wakefield, Mass. 69!X) 
CEDAR RAPIDS—EMpire 5-6183 

(TWX: CR-83) 
CHICAGO—BRiargate 4-9135 

(TWX: CG 2130) 
DAYTON—BAIdwin 3-962! 
DENVER—PEari 3-370! (TWX: DN 863) 
DETROIT (Roseville) —PRescott 2-6655 
FORT WORTH—WaAlnut 6-4444 
KANSAS CITY—JEfferson 1-7765 

(TWX: KC-379) 

LOS ANGELES—WEbster 8-2565 

(TWX: LA 1301) 

MINNEAPOLIS (St. Paul)— 

Midway 6-262! 

MONTREAL 9—Riverside 4-1932 
NEW JERSEY (Saddle Brook)- 

Diamond 3-3070 
NEW YORY CITY—Fleldstone 3-3808 
TORONTO—AXminister 3-701! 
ORLANDO—GArden 3-6556 
PHILADELPHIA—GErmantown 8-5666 
SALT LAKE CITY—INgersol! 46-4924 
SAN DIEGO—HUdson 8-290! 

SAN FRANCISCO (San Mateo) 

Fireside 5-2866 
SEATTLE—PArkway 5-9810 
ST. LOUIS—VOlunteer 3-3640 

(TWX: SL 793) 
SYRACUSE—GIbson 6-177! 

(TWX: SS 312) 

WASHINGTON. D. C. (Falls Church) 

—JEfferson 4-3500 
WICHITA—MUrray 3-375! 

(TWX: WI 167) 
WINSTON-SALEM—STate 8-043! 
EXPORT (New York City) 

BOwling Green 9-7750 


Computer-Measurements 


Corporation 


5528 Vineland Ave. * No. Hollywood, Calif. 
Phone STanley 7-0401 * TWX: NHOL 8290 12 
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onstrations 


"by local 


MODEL 150 


features 
VARIABLE 
at 4 4 018) 3, [on 
OUTPUT 
380-2400 cps. 


With front panel control of feedback for improved load match- 
ing, the Model 150 provides 150 volt-amperes for 1.0 to 0.7 lead- 
ing or lagging power factors. Consuming about 450 watts from a 
nominal 115-volt 50/60 cycle line source, its output voltage is ad- 
justable from 105 to 125 volts (0-130 volts as a power amplifier). 
Output voltage regulation is +2% for load or line as an oscillator 
(as a power amplifier, regulation is dependent on feedback control 
setting and power factor of the load). 

Total output distortion at full load is about 1.5% at 400 cps. At 
50 watts, distortion is less than 1% from 100-500 cps. 

Output frequency variation due to rated line and resistive load 
changes is less than 0.1% +2 cycles. Frequency variation due to a 
change of 100 VA of reactive load is about 0.5%. 

Cabinet is 21-1/2” wide x 13” high x 15” deep and is equipped 
with ventilating fan. Front panel is 19” wide x 10-1/2” high and 
can be mounted on standard relay rack, Net price $575. 


For Owners of the 
RFL Model 829 AC-DC 


Instrument Calibration Standard 





available 


By combining the Model 150 with the 
Model 829 and the Model 10 Test Equip- 
ment Cart, a complete meter calibration fa- 
cility can be achieved in a small space. 


The cart is made of heavy gauge sheet 
steel and is equipped with free rolling, 
swivel casters. Usable inside space is 33” 
wide x 16-1/2” deep x 26” high. One side 
accommodates standard 19” wide panels to 
meet RETMA rack standards; the other 
side has 24” wide opening for equipment 
mounted in cabinets, such as the Model 150. 
Interior shelf is adjustable in any position 
from top to bottom. Accessory, drop-leaf 
work counter, attachable to either side of 
the cart, is also available. 





Performance is rigidly guaranteed. Price is 
net, f.0.b. Boonton, N.J. and subject to 
change without notice. 


Radio Frequency 
LABORATORIES, INC. 
Boonton, New jersey, U.S.A. 
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Editor, I&CS: 

Your recent editorial “Anti-Hard- 
warism” was very interesting; | have 
the following comments: 

The Arizona State University at 
Tempe gives an engineering course 
in electrical measurements. Starting 
next fall a course in engineering in- 
strumentation will be given which is 
designed for engineers other than 
electrical engineers, which has an 
afternoon of laboratory work per 
week. We hope to use real instru- 
ments in the laboratory, in lecture 
demonstrations, in graduate work, 
and in current research projects 
rather than the “toothpicks and 
wooden blocks” mentioned in the edi- 
torial: however, as pointed out in the 
editorial, instruments do cost money. 

For our purposes it is not necessary 
to have the latest model so long as it 
works satisfactorily. If the instru- 
ment industry really wants to assist 
in this program, and incidentally take 
some income tax deductions, we 
would appreciate concrete evidence 
in the form of hardware, any hard- 
ware under 500 Ibs. or 36 cu. ft. per 
unit (toothpicks and wooden blocks 
excluded). 

Dr. James C. Coe 
Engineering Department 
frizona State University 
Tempe, Arizona 


We are forwarding this letter to 
most major Instrument manufacturers 
with the following comment: "Most 
of the money you are spending today 
on education is ending up in calculus 
courses—here is a chance to get your 
instruments studied." 


Editor, I&CS: 

Congratulations on your editorials 
in both the February and March is- 
sues of /nstruments and Control sys- 
tems. | am in sympathy with your 
side of this question. However, if the 
editorial did nothing more than to 
stir up some of the dust that has 
settled over the years in the minds of 
those responsible for curriculum 
changes, it has served its purpose. 

I do some teaching on a part time 
basis in the Technical Institute Pro- 
gram in Connecticut. | am happy to 
say that Connecticut, in my opinion, 
recognizes the problem. This is a step 
forward here. 

With this in mind, | request a few 





reprints of the editorial for distribu- 
tion among those in the educational 
system. I think that such an expres- 
sive article will do much to stimulate 
further study on the subject here in 
Connecticut. | also request, if poss- 
ible, another copy of the March issue 
for my files. 

Richard Schaefer 

Greist’ Products 

Vew Haven 15. Conn. 


Editor, 1&CS: 


Your editorial on Anti-Hardwarism 
is one of the most thought-inspiring 
pieces of literature on the subject of 
technical education that has been 
written in a long, long time. 

| agree wholeheartedly with your 
condemnation of the inadequate phi- 
losophy which you call Anti-Hard- 
warism. I, too, feel that the future 
of our nation is endangered by seri- 
ous weakness in the field of educa- 
tion, not the least of which is the pre- 
valence of just such philosophies as 
you describe. 

I would like to call your atten- 
tion to an educational endeavor 
which follows a more practical ap- 
proach than is normally taken. This 
program is based upon the kind of 
philosophy which, I assume, you will 


applaud. [| am referring to an effort 
by an ISA Task Force to catalog and 
classify on-the-job functions of in- 
strumentation technicians. This pro- 
gram, we hope, will help us in recom- 
mending realistic programs for train- 


ing instrumentation technicians. We 
are making a study of technicians in 
relation to hardware: what they do 
with hardware: and how often they 
do these things. Based on this study, 
we will attempt to determine what 
training it takes to fit a man for these 
jeb functions. We have prepared a 
questionnaire by which we will sur- 
vey approximately 500 industrial 
plants. We hope to resolve our find- 
ings from this survey into 
definitions for each of various types 
of technicians. 

Perhaps our study will result in 
something that will be even more 
helpful than recommendations for 
training program curricula. Perhaps 
it will bring to light a true picture of 
the job functions which the category 
of worker whom most of us call a 
technician really performs. Perhaps 
many people will be surprised to 
learn how few men fit the description 
of the technician that is in the minds 
of the educators when they use this 
term. For further information on 
ISA’s Task Force on Instrumentation 


concise 


HAYS LOW RANGE 
OXYGEN ANALYZER 


© for extremely low 0, ranges (0 to 1%, 0 to 2%, 0 to 3%) 
not affected by H, concentrations up to 50% 
accurate to +2% of range 
sensitive to changes of .01% oxygen 
no moving parts to wear out or break down 


Now, Hays—leader in oxygen anal- 
ysis— brings you a new analyzer spe- 
cifically developed for measurement 
of low concentrations of oxygen. 

The Model 632 utilizes a new 
concept of the principle upon which 
the Hays Magno-Therm Oxygen 
Analyzer operates—an instrument 
that has established an enviable rec- 
ord for accuracy and dependability 
in thousands of industrial applica- 
tions over a 10 year period. This 
basic principle is, that oxygen and 
a few other relatively uncommon 
gases are paramagnetic . . . ie., 
attracted by a magnetic field. This 
paramagnetic characteristic of oxy- 
gen provides an ideal basis for de- 
termining oxygen content of gaseous 
mixtures. 

The Hays Model 632 Analyzer 
incorporates a basic Wheatstone re- 
sistance bridge circuit within a re- 
corder to provide a continuous rec- 
ord of Oxygen content by measuring 
variations in the paramagnetic prop- 
erties of the sample gas. Complete 
details of its construction and 
method of operation will be for- 
warded on request. 

When used with a Hays Model 
771 Universal Electronic Recorder 
and a suitable sampling system, the 
new Model 632 Oxygen Analyzer 


ror o arior 


provides these distinct advantages: 
¢ Uneffected by hydrogen concentra- 
tion up to 50% 
Sensitive to changes of .01°, oxygen 
Zero stability within +1°% of range 
No moving parts to wear out or 
break down 
Three available ranges—0O to 1%; 
0 to 2%; 0 to 3% 
Divided flow assemblies significantly 
reduces possibility of cell damage 
due to dirty or wet sample gases 
passing through analyzer 
Accuracy better than +2°% of range 
Extremely fast response to fluctua- 
tion in oxygen content 


Write today for complete information. 
Ask for Bulletin B632. 


MICHIGAN CITY 8, INDIANA 


rcle 10 on inquiry card 
May 1959—Jnstruments & Control Systems 


Page 62 


, 





HIGH SPEED alphanumeric PRINTER with 
integrated storage and programming electronics 


prints 
up to 


48,000 


digits per minute 











adaptable 
to all 
digital data sources 


SOLID STATE DESIGN 
MODEL 3260 


A POTTER EXCLUSIVE 
Stellite Type Fonts To Order 


Check these features... 


OPERATING SPEEDS RELIABILITY 

4 BIT DATA @ 20 lines/sec. Solid state storage, transistor- 
6 BIT DATA @ 10 lines/sec. ized hammer drive and paper 
PAPER FEED TIME........15 Ms feed . . . troublesome contacts 


SERIAL LOADING RATE 20 kes and wiper arms eliminated by 
reluctance pickup. Digital 


logic throughout. 


COMPATIBILITY 
4 or 6 bit input data in par- 
allel or serial-parallel form 
and in any coding system. 


CUSTOM DESIGNS 


Designs to meet Mil or 
Commercial Specs. 


FLEXIBILITY 


Self-synchronized or random (slaved) operating modes 
Tailored horizontal and/or vertical formats 

Modular construction permits wide variation of characteristics 
Accessible input/output command functions for maximum utility 


POTTER INSTRUMENT COMPANY, INC. 
Sunnyside Boulevard, Plainview, N. Y. 
OVerbrook 1-3200 


The mark of 
Engineering Quality 


For more information circle 11 on inquiry card. 
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LETTERS—CONTINUED 


Technicians, and its survey, please 
write to U.E.L., 3947 Park Dr., Lou. 
16, Ky. 

Abner G. Hathaway 

United Electronics Laboratories 

Louisville, Ky. 





Good luck—but "technicians" per- 
form as many different tasks as there 
are industries, areas, and specialized 
professions. The good "technician" 
course should have as much theory 
AND hardware as can be taught and 
assimilated. 


Editor, I&CS: 

“Anti-Hardwarism-etc.” was an in- 
teresting editorial view. You may be 
right that we professors are slow to 
accept modern instruments in our 
labs. Do you blame us when our ex- 
perience has taught that usually those 
who graduate from well instrumented 
labs seem to know little of basic 
fundamentals? For instance we have 
just hired (with hesitancy) a well- 
recommended electronics graduate of 
our best local polytechnic school. We 
were dismayed in the initial inter- 
view to find he could not write the 
gain equation for a single stage D.C. 
amplifier, nor could he begin to de- 
rive it. He did turn out to be a good 
screw-driver mechanic. Other appli- 
cants have turned out similarly. 

Unlike the high schools you men- 
tion we do have some money to spend 
for instrumentation. And to your 
pleasure we are increasing our inven- 
tory of “modern instruments” and 
are gradually retiring the “old.” 

One point however that we are con- 
stantly beseiged with was not men- 
tioned in your editorial: the attack 
by industry to sell us their best in- 
struments—and frequently when 
asked about their lower quality in- 
struments we are told none is offered. 

For classroom demonstration of 
basic principles why must we pay the 
price of a .01% voltage calibrator if 
a 10% will do? But who manufac- 
tures a 10% model? The same “think- 
ing” exists regarding more complex 
equipment: oscilloscopes, frequency 
generators, etc. Our recourse has been 
to buy Heath kits, Eico kits, Knight 
kits, etc. We feel that the big names 
of quality equipment are losing out 
by not offering a line of poorman’s 
equipment. And if they advertised 
accurately the limits of such equip- 
ment they should not be offended by 
offering a low grade line. Industry’s 
greatest advantage would be to keep 





the big names before the students’ 
eyes. 

“Russian Instruments, etc.,” an 
article that followed your editorial, 
sounds like good news to us. In spite 
of the propaganda hazard we may 
have to look twice at what they offer 
if American industry can’t lower 
themselves to meeting our needs— 
quality wise and consequently price 
wise. 

Incidentally two big names have 
taken steps to solve the problem with- 
out reducing quality: Tektronix 
(pulse generators and waveform gen- 
erators), and Weston (tube testers 
and certain meters). Their expedient: 
a special price reduction to education- 
al institutions. 


Edmund H., Brand 
University of Washington 
Seattle 5, Washington 


We answered Mr. Brand as follows 
Dear Mr. Brand: 


Of course no one can blame you 
either for not using expensive instru- 
ments for which you have no funds, 
or for not respecting a good tech- 
nician with little theoretical back- 
ground. A technician with no theo- 
retical background is like a theoreti- 
cian with no technical ability—each 
is only half developed. But neither 
of the situations you describe are 
pertinent to our discussion on “Hard- 
warism.” 

Our argument is only with those 
university personnel whose anti-hard- 
ware philosophy is so deep that it pre- 
vents them from supporting any edu- 
cation experiment that attempts to 
use instruments, I documented how 
this philosophy operates in practice, 
naming names. Even the reaction to 
my discussion only proves how deep 
this philosophy has penetrated, aa 
how difficult it will be to get “mod- 
ern instruments” into the real trouble 
spot—the high school. It is the 
high school which needs the instru- 
ments most—it is the university that 
directly and indirectly prevents the 
high school from getting them (even 
while using instruments itself). This 
is easily done as the university con- 
trols how most funds are spent at 
the public-school level. 

Your suggestion that classroom- 
quality instruments are needed is an 
excellent one. | am preparing an edi- 
torial on it—see page 699, Orchids 
to Tektronix and Weston: the latter 
has been very progressive in educa- 
tion for many years. 


The debate above rages on next 
month!!—ED 








Replace obsolete needle valves 
with the 


NEW 90° ON-OFF 
FLO- BALL 


For 3,000 PSI... 


Low torque, instant action . . . a fast 
90° turn, requiring just 4 inch-pound 
torque at 3,000 psi, actuates the valve 
instantly! 

Priced no higher than needle valves! 
100% flow efficiency . . . straight-thru 
FLO-BALL design has more than twice 
the flow efficiency of needle valves! 
Positive ON-OFF indication . . . \arge 
arrow-shaped handle shows valve posi- 
tion at a glance! 

Zero leakage . . . Mass Spectrometer 
tests with Helium prove zero leakage! 





SERIES 715 
Port Styles and Sizes 
NPT AND10050 











Part No. 
715A2 


Part No. Size 
715Al % 























715B1 % 715B2 





Universal mounting ...can be panel, 
side, bottom, or line mounted! 


Removable flanges . . . damaged 
flanges can be removed in seconds; no 
need to replace entire valve! 


All stainless steel construction . 
costs no more than old fashioned screw- 
type valve! 


Versatile service . . . ideal for leak- 
proof control of air, vacuum, steam, water, 
fuels, oils, kerosene, alcohol, and many 
other fluids. 


Other models are available for service with cryogenic 
and corrosive media. Also special designs for 
throttling flow control. 


Write today for new catalog 
describing the world’s most 
complete line of precision 
valves for industrial and mil- 
itary applications. 


Hydromatics, inc. = 


LIVINGSTON, N. J. e WYMAN 2-4900 e harp tie N. J. 320 
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expandable for growing needs: 
a full range of Burroughs electronic computers 


Sor science and business 


From advanced computer systems to individual computer components...the Burroughs line of electronic 
data processing equipment spans a full range of varied requirements for both scientific and business appli- 
cations. @ Start at the top if your needs call for giant computer ability: The Burroughs 220, first and 
only available medium-priced computer with expandable magnetic core storage...a powerful multi-purpose 
system which can grow with your computational requirements. The 220 is now at work and delivering 
effective results at the lowest application cost. @ If present application demands are more moderate, inves- 
tigate the versatile Burroughs 205. First in its field with external magnetic tape storage...complete choice 
of input/output media with flexible, modular expansion, top capacity and speed. The 205 has thoroughly 
proven its economic value in a wide variety of scientific and business applications. e Most popular of all 
low-cost computers is the Burroughs E101. Exclusive, simple pinboard programming frees engineering man 
hours, by reducing manual computation time up to 95%. Machine ability is further extended by optional 
punched paper tape input/output equipment and new punched card input unit. e Burroughs advanced 
sub-systems include: Datafile magnetic tape unit with vast external storage capacity...up to 50-million 
digits per unit; Cardatron...fastest, most powerful card handling system; 220 High Speed Printer System 
...a transistorized unit with unmatched speeds up to 1500 lines per minute, on-line or off-line operation. 
High Speed Photoreaders, Magnetic Tape Units and other computer system components are also finding wide 
use in data processing, communications and allied fields. e Currently in production, all these Burroughs 
products are designed to meet your growing data processing needs...and supporting the entire Burroughs 
line is an outstanding team of computer specialists for efficient, on-the-spot, technical assistance. Write 


today for brochure, specifying system or component. @ ElectroData Division, Pasadena, California. 


Burroughs Corporation “NEW DIMENSIONS /in electronics and data processing sy stems” 
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a new departure 
in industrial thermometry 


The new 4000 series of heavy-duty bimetals 
offers these 7 points of distinction: 
e ALL-STAINLESS-STEEL CONSTRUCTION, INCLUDING WELDS! 


A new high in ruggedness and serviceability is achieved. 


IN-LINE SCALES ELIMINATE PARALLAX ERROR! 
New scales lie in the same plane as pointers —no misreading when 
mounted away from eye-level. 


REMOVABLE BEZELS PERMIT EASY WINDOW REPLACEMENT! 


Heavier scale glasses stand more punishment without breakage. 2 of) aes Tsa 

In the event of a mishap, windows can be replaced in the field. “ei . Bo prin 
Fy. : ‘| 

NEW COMPOSITION GASKETS PROVIDE OPTIMUM SEAL! ; ~ 

This newly-developed material assures maximum protection against , 

“breathing” and leakage. 


ACCURACIES OF + 1° ARE ASSURED! 


Guaranteed accuracies of 1% of range. 


* EXTERNAL ADJUSTMENT FEATURE IS STANDARD EQUIPMENT! 


A readily accessible Allen screw adjustment is located on side of case. 


* FULL LINE OF SIZES, STEM LENGTHS AND RANGES! 
3-inch and 5-inch diameter heads . . . back and bottom connected 
models with rotatable scales . . . ranges cover an area from —100 to 
1000F or —100 to 500C . . . standard stems up to 72” available. 


For full information, or for the address of your nearest distributor, contact 

your local Weston representative... or write to Weston Instruments, Division 

of Daystrom, Inc., Newark 12, N. J. In Canada: Daystrom Ltd., 840 Caledonia 
Rd., Toronto 19, Ont. Export: Daystrom Int'l., 100 Empire St., Newark i, mJ. 


WESTON Ze. UHM, Y Theemomelts 


WORLD LEADER IN MEASUREMENT AND CONTROL 


For more information circle 14 on inquiry card. 
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reader inquiries 


Electric-Instrument 


Repair Manuals 


Group of electric meter repair men 


wishes to receive repair manuals. 
A-390 


High-Pressure Viscometer 


Professor of mechanical engineer- 
ing working on a lubrication research 
project seeks high-pressure viscom- 
eter for mixtures at pressures up to 
3000 psig. A-391 

Impulse Readout 

President of company manufactur- 
ing automatic weighing units seeks 
“instrument capable of receiving elec- 
trical impulses at a varying rate of 
1 to 10/min and converting this to a 
digital readout of the hourly rate at 


which these impulses are received.” 
A-392 


Instrument Repair Service 


Importer of refractometers, 
polarimeters, spectrometers, and 
spectrographs seeks reputable shop 
for the repair of these British-made 
instruments. A-393 


Kornfeld Apparatus 

British import house seeks Korn- 
feld apparatus for determining dy- 
namic hysteresis loop when vibra- 
tions are forced (with optical device), 
or the corresponding apparatus ac- 
cording to German DIN 53513 Stand- 
ards. Also: Air flotation stoner, grav- 
ity separator, feed hopper, and trans- 
former for 230-v, single-phase, 50-cps 
operation. A-394 
Environmental Test Chamber 

British import house seeks environ- 
mental chamber for testing hard- 
board at temperature range from 20 
to 100°C and relative humidity of 0 
to 100%. Chamber should be equipped 
with device for testing elongation, 


swelling and deformation of speci- 
mens. A-395 


Pressure Instrument 

Supervisor of electric system lab 
seeks pressure instrument that can 
produce sinusoidally-varying output, 
suitable to determine response char- 
acteristics of pressure transducers 
(range 100,000 ft altitude), with ad- 
justable frequency and amplitude, and 
very low distortion. A-396 


Underwater Gravimeter 
Canadian exporter wishes to identi- 
fy “Robert H. Ray Co., U His 


makers of an underwater gravimeter. 
A-397 


Teflon Tubing 


Canadian instrument manufacturer 
is seeking sources of supply for 
small-diameter Teflon tubing. A-398 


Pinhole Detector 


Molders of plastics in Argentina 
seeks spark-type pinhole detector to 
check steel tanks lined with reinforced 
polyester resin, A-399 


| Deukle-Deity 

win JAMEeSbury 
REMOTE OPERATORS* 
for Peubke-Seak” Ball Valves 














@ Operated hydraulically, pneumatically or electrically. 
@ “Fail-Safe” constructions available. 


® Available as a factory pre-tested unit for all Jamesbury 
“Double-Seal” Ball Valves: from high vacuum to 4500 p.s.i. 





"Standard speed for closure: less than % of a second 
Faster speeds available on request 


Distributors In Principal Cities. 
Get The Complete Facts On All Jamesbury Products. 


Address 
[[] Jamesbury Literature 


fh Sn Oe ee ([] Distributor Service 


JAMESBURY CORP., 115 NEW STREET, WORCESTER, MASS. 


For more information circle 1§ on inquiry card. 
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Temperature Regulation 
with Corrective Action 
within io of a degree 


Only the American Tempera- 
ture Regulator has a stem 
with bellows seal that elimi- 
nates the usual packing 
gland and lubricators 





A friction-free bellows seals off the valve stem on the new 
American Temperature Regulator. Result: no stem binding to 
retard valve action, fastest possible temperature response. 


The bellows seal makes practical a friction-free, nonleaking 
packless valve that needs no lubrication. This innovation plus 
an extra-long, preflexed adjusting spring marks the new Ameri- 
can Temperature Regulator as the fastest acting, most stable 
available. Corrective action starts at less than Yo degree change 
at the bulb. And the adjusting spring allows unusual latitude in 
temperature settings. 


Compact design permits installation in “tight” locations. The 
dial thermometer on the indicating-type regulator can be posi- 
tioned for easiest reading regardless of piping arrangements. 
Standardized parts and unitized assembly mean low initial cost. 
Maximum feasible use of stainless steel and a minimum number 
of components eliminate maintenance problems. 


Get the best in economy, accurate temperature regulation, and 
dependability. Choose American Temperature Regulators. Sizes: 
¥2" to 1%". Temperature Ranges: As low as minus 15°F. to 
50°F.—as high as 240F°. to 350°F. Valve: Bronze body, stain- 
less steel seat and disc. Ask for Bulletin 114A. 


Phone your industrial supply distributor for counsel, service and 
prompt delivery from his local stocks. 


MAXWELL AMERICAN TEMPERATURE REGULATORS 


A product of 


MANNING 


M 


TRADE MARK 


INI IBOOW 9 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division « Stratford, Connecticut 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


For more informatior 
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CLOSE TOLERANCE PRINTING 
ON PRE-PRINTED FORMS 


Newest of the S-C 5000 Series High-Speed Elec- 
tronic Printers, S-C 5200 Registration Printers 
i are specially designed for commercial applica- 
tions requiring close tolerance registration of 
computer data on pre-printed forms. Printing 
up to 5,000 lines per minute — five to ten times 
faster than electro-mechanical printers — S-C 
5200 Registration Printers provide unequalled 
efficiency and economy in large-volume proces- 
sing of invoices, statements, premium notices 


and inventory records. 


Send for complete information concerning S-C 
5200 Registration Printers. Ask for Bulletin 6-C 
Write today: Stromberg-Carlson — San Diego, 
1895 Hancock Street, San Diego 12, California. 


GENERAL DYNAMICS 
STROMBERG-CARLSON DIVISION 
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May 1959—Instruments & Control Systems—Page 631 





er 


PROTEGRO PAC 





For more information circle 18 on inquiry card. 


Page 632—Instruments & Control Systems—Vol. 32 





Magnetic tape market will reach $40 million in 1959, says F. Rogers, Jr. 
V. P., Reeves Soundcraft. 








Magnetic amplifier market is now $125 million annually, says H. Herz of 
Magnetic Amplifiers, Inc., and "should" reach $2 billion before 1970. 








Infrared market, which was only $5 million annually two years' ago, is 
now about $15 million yearly, says Electronics magazine. Twelve rail- 
roads are now using infrared temperature detectors to spot boxcar 
bearings. 








Ultrasonic market was $25 million in 1958 says Narda Ultrasonics, 
"should" hit $50 million in 1959. 


Selenium rectifier market should exceed $22 million in 1959 (compared 
to $26 million in 1958). Present market includes $18 million industrial, 
$5 million home entertainment. 

















Silicon diode and rectifier market will exceed $50 million in 1959 says 
W. Deutsch of ITT (compared to $26 million in 1958).Zener diode sales 
will be about $9 million of total. 














Parametric amplifiers for low-noise microwave amplification is growing 
field (owing to space communications). Parametric diodes were intro- 
duced recently at $150; price already has fallen to $35. 





Russian instrument production between 1950 and 1957 increased 5.2 

times, says K. Arutyunov in January issue of British LLU (Lending 
Library Unit) Translations Bulletin. Also, 52 new instrument manufactur- 
ing plants are contemplated; Russian instrument industry "must" quad- 
ruple in period 1959-65, which figure includes a tenfold increase in 
both controlling mechanisms and computing equipment. 














Transistor sales are expected to reach 350 million units per year by 
1963 (three times the 1959 total), with sales of $300 million. About 80 
firms are now in transistor production. 











NSF estimated that full-time college faculty numbered 196,000 in 1956; 
by 1970 number "should rise" to 495,000 to meet needs. Number holding 
Ph.D. degree is now 41% of total; is expected to drop to 20% by 1970 
owing to recruiting efforts of industry and government (i.e., lower pay 
of college jobs). 


Binocular manufacturing industry of Japan, largely an export operation 
geared to the American market, has expanded rapidly in recent years, 

and continues to grow, says BDSA, Department of Commerce. The industry 
is composed of approximately 216 manufacturing firms, of which 90 per- 
cent employ less than 30 workers, and 95 percent are capitalized at less 
than $14,000 each. Total output exceeded 1.5 million units in 1958. 
United States purchases two-thirds of total. 


In 1957 more than 150,000 persons were employed in atomic energy, 
including 9000 scientists and engineers privately employed. 


US will have 1,700,000 engineers and scientists by 1980. 
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CO Traced to Auto Fumes 


NEW YORK, N. Y.—The laboratory for the Depart- 
ment of Air Pollution Control of New York City has 
successfully used a Mine Safety Appliances LIRA infra- 
red analyzer for continuous, accurate measurement of 
carbon monoxide and other exhaust contaminants direct- 
ly at the source. Street-site tests have traced monoxide to 
concentrations as low as one part per million. Other un- 
burned products from automobile exhaust pipes can be 
measured with the same precision. 


Results of the first series of tests showed that concen- 
trations of contaminants found at street level were three 
to four times higher than those detected by a test station 
at a higher location. Peak contaminations correspond 
with the rate of traffic density. 

Picture shows (1. to r.) Dr. William P. Yant, director 
of research for Mine Safety Appliances Co; S. L. 
Hanauer, deputy commissioner of Department of Air 
Pollution Control; and Dr. Leonard Greenburg, com- 
missioner of the Department. 


A Network of Computers 


WASHINGTON, D. C.—NBS has been investigating 
the logical problems arising when several high-speed 
electronic computers are connected together to work on 
common large-scale tasks. Many large-scale data-process- 
ing jobs, for which solutions are now urgently required, 
call for much faster computing capabilities then present- 
ly available machines can provide. In organizing such a 
network, many logical problems are encountered that do 
not ordinarily occur in the usual single-computer sys- 
tem, 

One significant result has been the design of the new 
NBS Pilot Data Processor, a multi-computer network. The 
system is made up of several independently operating 
units that run concurrently, and which can exchange 
data and instructions. It contains a primary and a sec- 
ondary computer, and a third independent computer 
which specializes in operations that control and inter- 
pret the data flowing between the system’s internal mem- 
ory and its external storage and display devices. 
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Interferometer Tests Large 
Surfaces 


WASHINGTON, D. C.—A simple interferometer for 
testing the flatness of large surfaces has been developed 
by the National Bureau of Standards. The instrument 
examines surfaces by producing a set of interference 
fringes, in effect, a contour map of the test area. As the 
only other known interferometric device for investigat- 


a} 
DIVIOING PLANE 


SURFACE TO BE TESTED 


ing large areas (a Russian design) is extremely complex, 
the autocollimator is usually employed in flatness meas- 
urements, although it is less accurate. 

In interferometers previously used for measuring flat- 
ness, a one-fringe departure from straightness cor- 
responds to a surface departure from flatness of A/(2 
cos 8), where A is the wavelength of the light and B is 
the angle of incidence. In the present instrument, because 
light is reflected twice from the surface, the sensitivity 
is double that of conventional interferometers. Conse- 
quently even though the sensitivity is lowered by increas- 
ing the angle of incidence to cover long surfaces, it is 
sufficiently high for present requirements. 


ASA Sectional Committee X2, Office Standards, is study- 
ing the maximum permissible levels of interference of 
electric business machines with radar sets, television, 
x-ray apparatus, and other electric and electronic devices. 


HAGAN CHEMICALS & CONTROLS will start its 
customer training sessions in the fourth annual summer 
series on control and instrumentation at the University 
of Pittsburgh, June 9, 1959, 


SUN OIL CO. and GENESYS CORP. have announced 
a joint development program of advanced petroleum re- 
fining instrumentation, aimed at greater efficiency. Sun’s 
Product Control Center at its Markus Hook, Pa., re- 
finery will be the first facility to use it, collecting plant 
operating data and continuously monitoring variances 
of the product streams. 


THE AMERICAN SOCIETY FOR ENGINEERING 
EDUCATION has scheduled six Summer Institutes on 
Nuclear Energy for engineering educators to provide 
special training in the fields of nuclear energy and the 
nature of nuclear reactor problems. 


AEC has developed SNAP 111, a five-pound device 434” 
in diameter and 514” high, for converting the radiation 
emitted by 1/3 of a gram of radioactive material into 5 
watts of electricity. 


FRANKLIN ELECTRONICS now offers a complete 
digital instrumentation engineering service for the elec- 
tronic and missile industries at its Van Nuys, Calif., site. 





100 MILLION OPERATIONS! 





This is ASCO’s new long-life solenoid. Unlike ordi- 
nary solenoids where plunger rides loosely in the sleeve 
this device is precision manufactured to tolerances of 
+ .0005”. A rugged machine tool bearing guides plunger 
to provide accurate, smooth stroking. There is virtually 
no wear—almost unlimited solenoid life. 


— 
°o 


a 
co 
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If your application calls for a precision solenoid that DC pull type 
must operate consistently and indefinitely, investigate solenoid, 
this new long-life ASCO design. ASCO solenoids are : : | yo at > 
available to meet a wide variety of applications. For | pep der al 
additional information contact your ASCO engineer or ve a / operation 


va 
j ‘ N T WINCHES against gravity. 
write for Catalog 57-S5. STROKE IN INCH g f y 


PULL IN POUNDS 
nx 
o 


Automatic Switch Co. SUB. 


52-F Hanover Road, Florham Park, New Jersey e FRontier 7-4600 


AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES - ELECTROMAGNETIC CONTROL 
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NOW 


4 yaa — ‘ 
Alber 4 VUY~UUAS Lf Sritnpe oe ACTUAL SIZE 


WEIGHS ONLY % OUNCE! 





From CENTURY of Tulsa 


SERIES 60000 


TRANSISTOR SIZE 
PRESSURE SWITCH 














from the engineers who created the first 
SPECIFICATIONS direct writing oscillograph, the first sub-minia- 
ture galvanometer, comes this transistor size 
PRESSURES pressure switch for surge, leak, and variance 
Setting Limits: 1 to 100 psig detection in all types of systems. Now in use 
as automatic leak detectors on missile programs. 
Proof Pressure: 3000 psig Our engineers are ready to assist you in the 
application of this new sub-miniature pressure 

Burst Pressure: 5000 psig switch to your systems. 
ELECTRICAL RATING Send your problem statement for our recom- 

mendations. 


Operating Range: 1 to 500 psig 


Contact Resistance: Less than 0.1 
ohm @ 5 milliamperes 
.] amp. inductive at 28 V d-c 
.2 amp. resistive at 28 V d-c 
Insulation Resistance: Greater than 5 


megohms @ 325 VAC RMS 
Electrical Connector: Solder on CENTURY ELECTRONICS 


terminals, 3 and INSTRUMENTS, INC. 
Contact Arrangements: SPST 1333 N. UTICA ° P. O. BOX 6216 
Mountings: Direct on pressure port PINE STATION — TULSA 10, OKLA., U.S.A. 
Pressure Fittings: 0 PHONE LUther 4-7111 


Weight: “% oz. Represented in all principal cities of U. S. by the Garrett Corporation 
x ” Airsupply and Aero Engineering Divisions 
Temperature: —65° F. to -+-160° F. In Canada by Garrett Manufacturing Corporation of Canada, Ltd. 


For more information circle 44 on inquiry card. 





NEWS —continuep 


TEXAS INSTRUMENTS has been awarded a contract 
in excess of $100,000 to provide a Data-Gage digital code 
transmission system for an oil well lease processing unit 
to be located on Lake Maracaibo, Venezuela. 

Accuracy of the Data-Gage system has received its 
certification by the fact that Sun Oil Co. has approved 
its use for volumetric measurements of daily inventories 
of liquid levels in approximately 100 oil tanks at the 
Marcus Hook refinery. The Data-Gage system allows 
readings to the nearest sixteenth inch. 





ASA, Miscellaneous Standards Board, has recommended 
that a special committee be set up to study the practical 
value of reaffirming the American Standard for inch- 
millimeter conversions as exactly 25.4:1 following the 
recent announcement of the standards laboratories of 
Australia, Canada, New Zealand, South Africa, United 
Kingdom, and the United States to have this factor go 
into effect by July 31, 1959. 


GULF OIL CORP. recently opened a new wing for 
electronic data processing equipment at its main re- 
search laboratories. It includes an IBM 704. 


GE has successfully used a thermionic direct energy 
converter at the Vallecitos Atomic Laboratory to pro- 
duce enough electricity from a small strip of radioactive 
gold to operate a radio transmitter. Method has low 
efficiency as yet. 


Polyamide Tubing Used In 


GE's Thermionic Direct Energy 
Pressure Measurement 


Converter 


POLYMER CORP.’s polyamide pressure tubing “Ny- 
laflow” forms an 800-ft long maze in a new “Digital 
Multiple Pressure Measurement System” developed by 
Fischer & Porter which simultaneously measures up to 
300 pressure points on jet engines with automatic digital 
recording. Savings over copper tubing are said to be in 
the neighborhood of 50%. 


M. W. KELLOGG CO. will have a Burroughs “205” 
computer at the Petroleum Congress Exhibit in June 
demonstrating calculation of a cascade sulfuric acid al- 
kylation unit, computation of material balances around 
a complete gas recovery system, and designing a heat 
exchanger. The “205” will be lent to Kellogg by Bur- 
roughs. 


MID-EASTERN ELECTRONICS announces a_ plan 
whereby customers can lease equipment for a year at 
the rate of 10% of the normal purchase price per month 
with an option to buy it for an additional 10% of the 
price. 


GE has a new rental program to lend customers instru- 
ments from a pool of 13,000 constituting 250 different 
categories, and will charge fees ranging from $1 to $96. 





BRISTOL special charts 
for railway traffic control 


Using control equipment developed by Union Switch and 
Signal Division of Westinghouse Air Brake Company, 
Swissvale, Pa., one railroad dispatcher can direct the 
movement of trains over hundreds of miles of track. 

One key feature of this streamlined dispatching equip- 
ment is the Union Automatic Train Recorder that indi- 
cates—on a custom-printed Bristol chart that you can 
see in the dispatcher’s desk top above—the times that 
trains pass up to 57 specified locations. 

The Bristol special chart used here is one of hundreds 
of special charts engineered and printed to instrument 
manufacturers’ special requirements. 


Do You Have a Chart Design Problem? 


Backed by well over 60 years of chart-printing experi- 
ence, The Bristol Company is the only instrument 
manufacturer with facilities to print charts for other 
instrument makers. The entire Bristol chart engineer- 
ing service is at your disposal to assist you to design the 
best possible chart into your system. 

Bristol can furnish you with charts for ink, electrical, 
heat, pressure, or light-beam recording. 

Write for Bulletin Y1906 for complete details on 
Bristol’s extensive chart-engineering facilities. The 
Bristol Company, 154 Bristol Road, Waterbury 20, 
Connecticut. 9.2 


BRISTO 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


cle 21 on inquiry card 


TRAIL-BLAZERS IN 
PROCESS AUTOMATION 


For more information c 
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for the most efficient 
production of 
oxygen-free gas 


"a 

‘i = 

look to Amersil for all 
high purity fused quartz 


requirements. 








NITRONEAL* GAS GENERATOR 


... provides by far the most economical and effi- 
cient method for the production of pure nitrogen 

completely free of oxygen—and with hydro- ; sects «(puis 
gen content precisely controlled at any desired 
percentage between 0.5% and 25%, Nitrogen Amersil manufactures and fabricates high purity 
is supplied at a fraction of cylinder supply cost. fused quartz for ultraviolet transmission applica- 

The Nitroneal Generator is automatic except tions, laboratory ware and production equip- 
for startup, with no need for operating person- ment. These products include standard apparatus, 
nel. The unit performs instantly, efficiently any- plain tubing in many intricate fabrications, cru- 
where in the range of from 25% to 100% of cibles, trays, cylindrical containers and piping 
rated capacity. Installation requires only a 110 in a full range of sizes up to 25” in diameter. 
volt line, water, air, ammonia lines and drain Ingots and plates are available in general com- 
facilities. Units can be supplied in capacities of mercial quality as well as in special optical 
100 cfh to 10,000 cfh. . . . The catalyst lasts in- grades. Amersil engineers are also prepared to 
definitely—maintenance costs are practically nil. assist in developing fused quartz and silica equip- 
Write for complete catalog material and data. ment for special requirements, Send for bulletin. 





CHEMICAL DIVISION * 113 ASTOR STREET AMERSIL QUARTZ DIVISION * 685 RAMSEY AVENUE 
NEWARK, N. J. HILLSIDE, N. J. 


AMERSIL 
QUARTZ 


DIVISION WRITE FOR LITERATURE DIVISION 


CHEMICAL 


DOMESTIC DIVISIONS AMERICAN PLATINUM & SILVER DIVISION, AMERSIL QUARTZ DIVISION, BAKER CONTACT DIVISION, BAKER DENTAL DIVISION, BAKER SETTING DIVISION, 
BAKER PLATINUM DIVISION, CHEMICAL DIVISION, EAST NEWARK INDUSTRIAL CENTER, HANOVIA LAMP DIVISION, HANOVIA LIQUID GOLD DIVISION, IRVINGTON-BAKER 
REFINING DIVISION, D e MAKEPEACE DIVISION, NATIONAL ELECTRIC INSTRUMENT DIVISION, RESEARCH AND DEVELOPMENT DIVISION, H. A. WILSON DIVISION. 
COMPANIES ABROAD! ENGEL HARD INDUSTRIES OF CANADA, LTD. TORONTO, ENGELHARD INDUSTRIES OF QUEBEC, LTD. MONTREAL, ENGELHARD INOUSTRIES, LTD. 
LONDON, ENGELHARD INDUSTRIES A. G. ZURICH, ENGELHARD INDUSTRIES PTY., LTD. MELBOURNE, SOCIEDAD SURAMERICANA DE METALES PRECIOSOS S. A. BOGOTA, 
INDUSTRIE ENGELHARD S.P. A. ROME, ENGELHARD INDUSTRIES OF SOUTHERN AFRICA, LTD. JOHANNESBURG. ASSOCIATED COMPANIES: acme TIMBER INDUSTRIES LTD e 
SOUTH AFRICAN FOREST INVESTMENTS LTD., SOUTH AFRICA, AZOPLATE CORPORATION, CHARLES ENGELHARD, INC., NUCLEAR CORP. OF AMERICA, INC., U.S.A. 


| < tbetinalicn vi enerator circle 22 on inquiry card For more information used Quartz € 23 on inquiry card 
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a simplified mirror-bright 
silver plating process 





Here is the most efficient, simple procedure to 
protect electrical electronic and lamp compo- 
nents with a mirror-bright silver finish—through a 
complete range from flash to heavy deposit. The 
procedure is easy, economical and non-critical— 
with little or no polishing required. Silva-Brite is 
a clear, water-white solution, enabling the oper- 
ator to observe work as it is being plated. Uni- 
formly good results are attained with current 
densities ranging from 10 to 40 amperes per 
square foot. Normal room temperature opera- 
tion minimizes fumes and tendency toward bath 
decomposition. Send for descriptive data together 
with detailed plating procedures. 


AMERICAN PLATINUM & SILVER DIVISION 
231 N. J. RAILROAD AVENUE, NEWARK, N. J. 


AMERICAN 

PLATINUM 
& SILVER 

DIVISION 


ECONOTAPE crossbar 
contacts are most efficient 
for electrical relays 


You can now get ideally efficient crossbar con- 
tacts for your electrical relays—with as many con- 
tacts as you need, where you need them—with 
positive assurance of full, contact surface. This 
has been made possible through the development 
of Makepeace’s new ECONOTAPE, a precision- 
drawn shaped or rectangular contact wire in 
either solid precious metal or in laminated metal 
—in your choice of gold, platinum, palladium, sil- 
ver and their various alloys. 

Econotape crossbar contacts are supplied com- 
plete, attached to Makepeace blades .. . at- 
tached to blades supplied by you...or Econotape 
for your own attaching. 

Econotape is cut off and welded to the blade 
in one operation. It is no longer necessary to 
handle and attach individual button type con- 
tacts. Positioning of Econotape on the blade is 
done automatically as the tape is cut off and 
welded. Permanent attachment is assured by a 
homogenous metallurgical bond that is undis- 
turbed by expansion and contraction caused by 
temperature changes. 

If you are designing a new relay or trying to 
cut the cost of your present mechanism, send for 
Econotape Crossbar Contact literature, 


D. E. MAKEPEACE DIVISION * PINE & DUNHAM STREET 
ATTLEBORO, MASS. 


FICE S: 


execuTIVE OF 
EW JERSEY 
EWARK x 
STREET N 
113 ASTOR 


é } } e 25 y j 
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hen designing, 

















testing or monitoring... 


YOU CAN 
RECORD 
RESULTS 
BETTER 
WITH 
BRUSH 


All Brush Recording Systems reflect advanced 
concepts in design that mean exceptional versatility, 
accuracy and reliability in your data 

collecting operations. 


Your most exacting requirements can be met by 

these direct writing systems whether military or 
industrial. They display information instantly — give 
you precise data for quick decisions. You control 

the data you need, exclude the extraneous, and have 
optimum flexibility for future applications not 

yet contemplated, 

Widest choice of equipment in the industry. Ink, 
electric or thermal writing . . . curvilinear or rectilinear 
readout . . . horizontal or vertical presentation 

... chart speeds from 10 inches/day to 4 feet/second . . . 
complete selection of amplifiers . . . rack mounted, 
bench top or portable configurations. 


A pioneer in instrumentation since 1930, Brush has 
always built for ruggedness and precision. 

Installations are right. Operating manuals contain 
clearly written instructions. Your personnel are 

trained properly. 

In designing, testing or monitoring you can get 

better results from Brush Ultralinear Recording Systems, 
Let’s talk it over. Set a date. We’ll be there. 


Write for free informative 
booklet, “New Concepts in 
Recording.” Contains helpful 
ideas and suggestions. 


4 al h Factary branches, service and warehousing 
us INSTRUM ENTS at Arlington, Va., Boston, Cleveland, Las 


DIVISION OF 


Angeles, San Francisco and Seattle; engi- 


TH A j 
as, Seapgeathatapay promi dpcapn amperes. vip cunert: neering representatives in all key locations. 





get this | not th stock report 


Any further information concerning any of the following 
issues may be obtained from the Research Department, Bache 
& Co., 36 Wall Street, New York 5, N. Y. 
American Stock Exchange: 
AMERICAN STOCK EXCHANGE 
Price Range 1959 through Apeil 14, 1959 
ara Lod PRICE AS OF 4/14/59 
American Meter ho 
F 3 26 3/8 
| 6s : § 


Actual X-ray Photos Show How IDEAL ===... 


Electronice Corp. of America 
El-Tronice 


Thermo-Tip Resistance Soldering Tools 2:52: 
Reduce Costly Voids in Winchester and = ==. 


Nev Haven Clock 
Wu@ear Corp. of Americe 
Philips Electronics, Inc. 


Cannon Plug Pins Conduction | Resistance Gurls Gene 68 somes 


, Servomec ban! ems 
Method Method i Statham Instruments Inc. 
Victoreen Instrument Co. 
, 4 of Wallace & Tiernan 
Waltham Prec. Instrument Co. 











Because the whole pin is Length | % of | Length 
heated, ‘cold-flow joints” of void | void | of void | void 
are eliminated; failures 0.12” 0.00” 

are greatly reduced 0.12” 0.00” 


cil 0.05" New York Stock Exchange: 
0.06” .06" MEW YORK STOCK EXCHANGE 
0.05” Price Range for 1959 thru April 14, 1959 
» ’ Low PRICE AS OF 4/14/5 
0.02 Aer Industries i _————, 
” ” Aeroquip Corp. 
0.08 < Allis Chalmers 7 28 3/% 
» ” American Chain & Cable 55 3/8~5hd(1) 
0.09 : Ametican Machine & Foundry 7 41/6 
l ” ” American Machine & Metals 
0. 2 . American Optical 
0.15” ” American Tel. & Tel. 250 3/% 


7 : 0.12” ‘ 
mercial soldering irons. 0.09” 





1) Not traded - Bid and Asked 





@ These production test 
results from a major Air- 
craft manufacturer prove 
the superiority of Ideal 


l 
2 
3 
4 
5 
6 
7 
8 
9 
0 


Resistance Soldering Tools 
to the best available com- 

1 / ifs 
Bendix Aviation T 78 1/4 


Voids averaged 33% with 3b a .08” 2 7- aana 2 ha 
soldering irons. With resis- oo 20: fs 
tance soldering only 14%. : i Cinctnoatt Milling Machine 

” Columbia Broadcasting Systes 

In addition, higher produc- , orl B+ Consolidated Electronics 

tion speeds were possible Ww 06” corning Gans 

on Cannon plugs and oper- ' 01” —-. 

ators were less subject to ’ Douglas Aircraft 

painful burns. Send for de- 5 eae oe 


Emerson Electric 























scriptive literature. 


General Tire & Rubber 


‘ | International Bus. Machines 
j ITE Circuit Breaker 
nee 4 Litton Industries 
Se eeeeeeeeeeeeeeeeeeeeeeseeeeeeese Lockheed Aircraft 


hagnavos 
Mallory 


Minneapolis -Honeyvell 
Minnesota Mining & Mfg. 
Motorola 

National Acme 

National Cash Register 
Neptune Meter 

North American Aviation 
Northrop Aircraft 

Otis Elevator 

Philco Corp. 

Radio Corp. of America 
Raytheon Mfg. 

Relieace Electric 
Rheem Mfg. 


IDEAL INDUSTRIES, Inc. 1420-E Park Ave., Sycamore, Ill. @4adD 


Gentlemen: Please send complete catalog information 
about Ideal’s Thermo-Tip Resistance Soldering Tools. 


Name 





Company 





Address 





City Zone a 





Continued on page 644 
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if this thermometer were to leak 
its helium fill at the rate of only 
one standard cubic inch in 5000 
years... 

it would not pass our inspection! 





Don’t wait around to check it. At the end of 
100 years, even the maximum leakage would 
‘result in a transmission error of less than 


Yo of 1%. 


A mass-spectrometer-type inspection has 
been our standard production procedure since 
1949. All elements are tested under pressure 
in an evacuated system which is capable of 
detecting helium leak rates as low as 7x 10°"' 


sce/sec. 
NULLMATIC 
THERMOMETERS 


até FRICTIONLESS 
UNAFFECTED BY VIBRATION 
LOW-COST 


EASILY INSTALLED 
AND SERVICED 





MOORE PRODUCTS CO. 
H & Lycoming Streets, Phila. 24, Pa. 


ATLANTA, CHICAGO, CLEVELAND, DETROIT, 
HOUSTON, LOS ANGELES, LOUISVILLE, NEW 
ORLEANS, NEW YORK, PHILADELPHIA, PITTSBURGH 


Moore Instrument Co., Ltd.: TORONTO 
Also manufactured in England, Germany and France 


| Please send me the latest edition of Bulletin 3302 
on NULLMATIC Thermometers. 





NAME___ 
COMPANY 





Manufacturers of NULLMATIC Controllers, M/P | ADDRESS _ 
Stations, Recorders, and Moore Valve Positioners. 





New York Stock Exchange: Continued from page 642 
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@ Hot Water Systems 


© Floors, Walls, Ceilings 


© Refrigerated Coils 


@ insulation 


@ All Other Low Temps. 


You can accurately read any low surface temperature 
with the Alnor Type 2300 Surface Pyrometer—in 3 
to 5 seconds. 

Take this rugged, portable instrument to any job in 
the field and see how performance to laboratory 
standards can save invaluable time in balancing out a 
system...save the money lost on call-backs. Large 6” 
mirrored scale is direct reading, no conversion...no 
errors in readings... 1° per division. Precision jeweled 
movement is protected against abuses of portable 
service by sturdy walnut case. Comes complete with 
matched thermocouple and lead ready to use on your 
next trip out. Send for Bulletin 4257. Tear out this ad 
and mail on your letterhead to: Illinois Testing Labo- 
ratories, Inc., Room 518, 420 N. LaSalle Street, 
Chicago 10, Illinois. 


Standard Coil 

Starrett (1.8) 
Stevart-Warner 

Texas Instrumente 
‘Thompson -Ramo-Wooldridge 
Tung-Gol Electric 
Underwood Corp. 

Union Carbide Corp. 
United Shoe Machinery 
Western Union 
Westinghouse Air Brake 
Westinghouse Electric 
Worthington Corp. 


1) Mot traded - Bid and Asked 


Over-The-Counter 


Aerovox Corp. 
Aircraft Radio Corp. 
Argus Corp. 


Black Sivalls & Bryson Inc. 


Bitel Mc 
Electronics Associates 
Electro Instruments 
Erie Resistor Corp. 
Fisher Governor Co. 
Foxboro Company 
G.M.Ginnini 
Industro Trandstor 
Liquidometer Corp. 
W.L.Maxson 

Penn Controls 
Speer Carbon, Inc. 
Sprague Electric 
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QUOTATION AS OF 4/14/59 
BID ASKED 


Taylor Instruments 
Telecomputing Corp. 
Topp Industries 
Varian Associates 
Vitro Corp. of Americe 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 


e 29 on inquiry card. 


Brinkmann 





The most complete line 
of truly precision-built 


MICRO MANIPULATORS 


for scientific and industrial operations. 


Brinkmann Micro Manipulators are available for use with stereoscopic 
and compound microscopes at magnifications from 10 to 1000 x. 
They can be used singly or paired. Many accessory items such as 
automatic pipette pullers, micro injection devices, pipette holders and 


Radek et MelacmehZeliiclol (= 


Satalatataletatatatetatatatatetatet 


BRINKMANN 
INSTRUMENTS, Inc. 


Bitnkmann Hose 


Cutter Mill Rd. 
Great Neck, L. I., N. Y. 


3214 North Broad Street 
Philadelphia, Pa. 
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New from GPE Controls... 

Model 776F Flow Transmitter has the 
lowest differential pressure requirement 
of any transmitter...as low as 3” w.c. for 
maximum output of 25 volts d.c. at power 
levels up to 5 watts. Permits use of larger 
orifices; transmission over as much as 5 
miles; simultaneous operation of controllers, 
recorders, analog-to-digital converters. 
Automatically extracts square root for 


straight summarization of flows. Also Model 


776D for differential pressure transmission. 





A 
Write for descriptive literature 
G > Dl eol?- Bes ip GPE Controls, INC. (formerty Askania Regulator Company) 


240 East Ontario Street + Chicago 11, Illinois 





COMPANY 








A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
For more information circle 31 on inquiry card. 
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HONEYWELL 


These studies of aerodynamic damping coefficients on 
an airframe were made by engineers at ARO, Inc. They 
were conducted in the Gas Dynamics Facility at the 
U.S.A.F.’s Arnold Engineering Development Center, 
Tullahoma, Tennessee, wind tunnel center of the Air 
Research and Development Command.The studies were 
directly recorded on a Honeywell 906-A Visicorder. 


The problem: To measure damping-in-pitch derivatives 
for a clipped-delta-wing-body configuration over a 
Mach number range of 2.0 to 5.0 so that these measure- 
ments could be compared with the Mach number 


trend predicted by theory. 


The set-up: A model of the delta-wing body, mounted 


on its cross-flexure pivot support, was forced to oscil- 
late through a linkage by an electro-magnetic shaker. 
Resistance strain gauges were bonded to the input 
torque member and to one of the pivot supports. These 
gauges supplied torque and displacement signals 
through a carrier amplifier to two galvanometers in the 
Visicorder. An oscillator, driving a third galvano- 
meter, established a time base for the oscillogram. 


The values discovered through this forced-oscillation 
balance system experiment showed some discrepan- 
cies from values predicted by theory, because the theory 
pertained to simpler bodies than that used in the tests. 
The experiments provided a new set of data which will 
result in more accurate predictions for future design. 





in aerodynamic research 








Z. A. Woodard, Jr.. ARO. Incorporated, instrument technician, operates 
the Visicorder in the measurement of aerodynamic damping coefficients, 


Honeywell 
Qudustiial Products. 


The Honeywell Visicorder is the pioneer and unques- 
tioned leader in the field of high-frequency, high-sensi- 
tivity direct recording oscillography. In research, de- 
velopment and product testing everywhere, instantly- 
readable Visicorder records are pointing the way to 
new advances in product design, rocketry, computing, 
control, nucleonics ...in any field where high speed 
variables are under study. 

The new Model 906A Visicorder, now available in 8- 
and 14-channel models, produces longitudinal grid 
lines simultaneously with the dynamic traces, time 
lines, and trace identification by means of new acces- 
sory units. 

To record high frequency variables—and monitor them 
as they are recorded—use the Visicorder Oscillograph. 
Call your nearest Minneapolis-Honeywell Industrial 


Sales Office for a demonstration. 


Reference Data: Write for Visicorder Bulletin 
Minneapolis-Honeywell Regulator Co., 
Industrial Products Group, Heiland Division 
5200 E. Evans Ave., Denver 22, Colo. 





Ashcroft Duragauge in 
Phenol case —a tough, 
rigid plastic turret type 
case for wall or flush 
mounting. 


MAXWELL 


The Bourdon tube in Ashcroft Duragauges is machined mirror-smooth inside and 
finish ground outside to exact tolerances. Strong, uniformly thick walls assure 
precise flexibility—sustained high accuracy and long life. 


Eight tube materials permit you to select the best metal with sensitivity balanced 
by internal corrosion resistance. Whether your choice is phosphor bronze, an alloy 
steel, “K” Monel, a stainless steel or beryllium copper, metallurgical control is 
exact from ingot to finished tube. Socket and tip joints are welded or brazed, 
then stress relieved for highest strength and safety. “Whip testing” at pulsating 
pressures at least 50% greater than rated pressure insures calibration stability. 


Order your Ashcroft Duragauges with the best Bourdon tube material for your 
service. Choose the all-stainless-steel movement or stainless steel with nylon bear- 
ings and pinion gear. Full range of pressures, dial sizes, case designs and materials 
available. In any combination of components, Duragauges give sustained high 
accuracy and long service. Get details from your industrial supply distributor. 


ASHCROFT PRESSURE GAUGES 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division « Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Lid., Galt, Ontario 


For more information circle 39 on inquiry card. 
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CONG X ‘Corporation 


2316 WALDEN AVE. 
BUFFALO 25, N. Y. 


The Quality Line 


thermocouples 
pressure seals 


For more information circle 1 on inquiry cord. 





conax Bare Wire Thermocouple Glands 
All Standard Models Are Type 303 Stainless Steel 


Basic Type “A” Model in the wide range of Conax Stainless Steel Bare Wire Thermocouple Glands is nor- 
mally used to seal two wires (from 24 gage to 8 gage) but may be supplied with special sealants and insulators to 
seal more than two wires. See cross section at bottom of opposite page. 


Conax Type “B” Bare Wire Thermocouple Glands are same as Type A above except for the additional thread 


to receive conduit or thermocouple head. 








Conax Type “C” Bare Wire Thermocouple Glands are the same as Type A above 
plus a convenient, compact method of terminating thermocouple wires and connecting cold end leads. 
Open end protection tubes, as shown, are available for Conax Type A, Type B and Type C Glands 
to prevent bending and breaking of wires when probing high velocity gases or viscous fluids. 


See Pages 4-12 in Catalog 1885 


conax Safetywells 





- Conax Safety 
Pressure Seal. 
Conax f 
(See cross section 
Thermocouple i i 
at bottom of next page) wells. Fast response with resulting greater accuracy 
Head (Model B-2) . 
is insured by a butt welded thermocouple bottomed 
in a formed tip well. See photo at right. 

Conax Safetywells completely seal in thermo- 
couple elements eliminating oxidation and insuring 
the initial accuracy of small diameter thermocouples 
for the life of stainless steel well. 


See page 13 in CATALOG 1885. 


Full protection in case of well rupture is provided 
by the Conax Safety Pressure Seal designed with 
Conax Stainless Steel Safetywells. This exclusive 
design permits light gage fast responding thermo- 
couples to be used with greater safety than has been 
previously achieved with the heaviest “standard” 


For more information circle 1 on inquiry card 


conax...The Quali 





THE ONLY SIMPLE, POSITIVE METHOD 
FOR SEALING TWO OR MORE BARE 
WIRES AT PRESSURES FROM .005 
MICRONS TO 20,000 psi!... 
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PROCEDURE: 


TEMPERATURE RISE CAUSED 
BY REMOVAL FROM ICE BATH 
ANO INSTANTANEOUSLY 
IMMERGING IN VIOLENTLY 
BOILING WATER 
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Test Date: 1-25-56 By Electrical Instrument Laberetories, Buffalo, N. Y. 


INSULATOR No. 4 


CAP 
GLAND FOLLOWER 
KEY 


INSULATOR No. 3 


SEALANT SPACE 
—— BODY 
——— INSULATOR No. 2 





——— INSULATOR No. | 


U +—_—- THERMOCOUPLE 
U.S. PATENT 2,625,573 WIRE 


To determine comparison response rates of bare wire thermocouples, Conax 


Speedwelis and “standard” wells. 


The same welded, 20 gage, copper-constantan thermocouple was used 
in the three tests to determine curves A, B and C in above chart. Both the Conax 


Speedwell and “standard’”’ well were Type 304 stainless steel. “Standard” well was 
7/16” O.D. x “%” LD. at the tip. Metallic contact was maintained between butt 
welded hot junction and well bottom in both tests to determine curves B and C. 
Removal from ice bath to complete immersion in violently boiling water took ap- 
proximately 1/. second for each test. 


Bare wire thermocouples gave almost instantaneous response to 
temperature change. Conax Speedwells sense temperature change in only 23 seconds. 
Lag of “standard” wells is 1 minute and 43 seconds greater than bare wire thermo- 


couples. 
Conax Bare Wire Thermocouple Glands pages 4 - 12. Conax Speedwells 


pages 14 and 15 and also Conax Quick Disconnect (Speedwells) pages 16 and 17 


in CATALOG 1885. 


Principle of Sealing Conax Thermocouple Glands 


The sealant in a Conax Bare Wire 
Thermocouple Gland (see Type A, Type 
B and Type C top left page) is com- 
pressed between two porcelain insulators 
under a pressure of 50,000 to 100,000 psi. 
This is made possible by the high degree 
of confinement of the sealant. When pre- 
formed Neoprene or Lava are used, this 
high pressure, forcing the sealant against 
the wire, makes it possible to seal pres- 
sures as high as 20,000 psi. Actual com- 
pression of the sealant is attained in this 
manner: (a) “Insulator No. 2” is re- 


For more information circle 1 on inquiry card 


tained in the “Body” by a supporting 
shoulder; (b) the sealant is placed in the 
“Body” cavity above “Insulator No. 2”; 
and (c) it is compressed when the “Gland 
Follower” containing “Insulator No. 3” 
is forced down by tightening the “Cap” 
The “Key” prevents the “Gland Fol- 
lower” from turning and causing the 
wires to twist during assembly. Special 
care has been taken in designing the key- 
way to allow some freedom of rotary 
motion in the Gland Follower. This per- 
mits easy disassembly of the units for 
changing the wires. 


conax corporation 2316 walden ave., buffalo 25, n. y., telephone: REgent 0600 





conax’ 


conax Speedwells comax Quick-Disconnect 
Thermocouples 


couple is securely bottomed in the tip of closed 
well. Thermocouple element has longer life be- 
cause it is sealed inside the Conax Stainless Steel Simply plugging the polarized jacks together and turn- 
Speedwell and cannot be corroded by toxic gases ing nut finger tight complete the water-proof, vapor-proof 
that are normally free to flow into the well with connection. Accuracy of the Conax “QD” is insured by 
each temperature change. This “breathing” is pre- using thermocouple material ia plugs and sockets. : 
vented by the Speedwell Gland. Light gage thermocouple wires for fast response are 
Complete immersion adjustment is provided by bottomed in small diameter, low mass stainless steel pro- 
Conax Midlock Fitting or Conax Midget Packing tection tubes. This versatile Quick-Disconnect may be used 
Gland. with Conax Con-O-Clads. 
See pages 14 and 15 in CATALOG 1885. See page 16 and 17 in CATALOG 1885. 


oo 
~_—< 
i=} 
EXPLODED VIEW 
Hot junction of light gage insulated thermo- 
J 


ASSEMBLED 


omcx Adjustable Pi 
comex Thermocouple Heads cee bance Clamp 


Compact lightweight 


Conax Thecmocouple Heed For accurately reading outside pipe 
‘onax TI ‘ 


temperatures, Conax Adjustable Pipe 
Clamp Thermocouples are installed in 
less than a minute on alloy, plastic or 


zlass pipes for checking effectivenes 
and accommodates 30 gage . Ply g effectiveness 
oO 


has chrome finish for cor- 
rosion resistance. Available 
in two or four post models 
to 14 gage wire. Waterproof insulation and other temperature 
model has O-ring and grom- 
met drilled to fit lead wire. 

Easy to assemble screws 


measuring devices. 

Ideal for use wherever immersion 
thermocouples are impractical or un- 
desirable or where extreme corrosion 


loosen, do not remove. Often 
used with Conax Thermo- and erosion are problems. Available 
with Copper-Constantan, Iron-Constan- 


couple Glands. 
tan, and Chromel-Alumel* thermo- 


See page 23 in CATALOG 


1885. couple. 


See page 21 in CATALOG 1885. 


TRADE NAME OF HOSKINS MFG. CO 


COmcéexX Stainless Steel Packing Glands 


Exploded View 





SEALS WIRES SEALS WELLS SEALS TUBES 


Conax Stainless Steel Packing Glands are easy to assemble just 1/16" to 3%" diameters with temperature range from —300°F, to 


(1) Slide in wire or tube and (2) tighten cap. Tubes are not +1850°F. and pressures up to 10,000 psi. Ideal for use with 


damaged in sealing due to the use of “soft” sealants which permit Conax Con-O-Clads. See pages 26 and 27 in CATALOG 1885. 
sealing glass, ceramic, stainless steel, aluminum or brass tubes from 
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conax...1ne Quality Line 





ted thermocouples 


CON-OXCLAD Mineral Insulated Thermocouples are made 
by Conax under specially and exclusively developed processes 
that insure quality . . . Conax quality. Manufacturing pro- 
cedures guarantee finished thermocouples that are unmatched 
for excellence. 


CLEANLINESS Controlled environmental conditions, dust 
free work areas and clinical approach at Conax insure high 
purity. All sheathing surfaces are chemically cleaned to elim 
inate any insulation contamination. 


INSULATION Highest purity magnesium oxide is stand 
ard insulation. Other inert oxides available for special appli 
cations. 


HOT JUNCTIONS Electrically butt welded and annealed 


hot junctions by Conax insure long life with maximum accuracy. 


SWAGING A process highly refined by Conax, compacts 
oxides in CON-O-CLAD close tolerance sheathing without dis- 
tortion or embedment of thermocouple wires. 


cond x cong)-clad WELDING Inert gas arc welding hermetically seals tips 


which have been formed by cold swaging. No dangerous fluxes 


HOT JUNCTIONS are used, insuring longer life and greater accuracy. 


Hot junction is homogeneously 
welded to tip forming pressure tight 
closure. This small mass protective 
tip is integral with hot junction pro- 
ducing almost instantaneous response 
rate. 


This ungrounded hot junction is 
tightly packed in mineral oxide pre- 
venting failure by vibration or other 
physical damage including the “ham- 
mer test” 


Electrically butt welded hot junc- 
tion insures minimum mass and maxi- 
mum rate of response. Insulation is 
pressure sealed against moisture pene- 


aoe UNLIMITED CONFIGURATIONS 


’ ' : Typical of unlimited Conax CON-O- 

This unique type consists of hot CLAD configurations to meet vari 
junction with single embedded ther- ous installation requirements 
mocouple wire through each leg of without damage to sheath and 
sheath. Available only in .0625” O.D. wire or loss of electrical 
this type, with small mass has rapid coulatance 
response rate equal to No. 14 gage 
bare wire thermocouple. 





USE CARD ON NEXT PAGE FOR YOUR COPY OF THIS 
20 PAGE DATA BOOK 300 
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“HH” for HIGH PRESSURE AND 


A.S.A. TEMPERATURE SERVICE 


CALL YOUR F/SHER/MAN 


Guides and bushings are Stellite faced to pre- 
vent seizing or galling. Guide posts are made 
extra large. This extra protection means longer 


life. 


came 14044411} 
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CALL YOUR F/SHER/MAN 


Screwed-in seat rings are Stellite faced to elim- 
inate erosion and wire drawing. Fisher seal 
welds them in place to keep rings from work- 
ing loose and to prevent leakage past the 


threads. 





CALL YOUR F/SHER/MAN 


Available in single or double ported body de- 








signs—one and two inch sizes in the single 
ported and two, three and four inch sizes in 


the double ported design. 





CALL YOUR F/SHER/MAN 


Use of a pressure sealed bonnet eliminates 
need for heavy, cumbersome flange heads. 
Head construction with or without cooling 


fins is available. 


CALL YOUR FISHER/MAN 
or write FISHER GOVERNOR COMPANY for 





complete information and literature. 
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a. HIGH PRESSURE AND 


A.S.A. TEMPERATURE SERVICE 


vent seizing or galling. Guide posts are made 
extra large. This extra protection means longer 


CALL YOUR F/SHER/MAN 
Guides and bushings are Stellite faced to pre- 
life. 
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| CALL YOUR F/SHER/MAN 
Screwed-in seat rings are Stellite faced to elim- 





inate erosion and wire drawing. Fisher seal 
welds them in place to keep rings from work- 
ing loose and to prevent leakage past the 


threads. 
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signs—one and two inch sizes in the single 


ported and two, three and four inch sizes in 


CALL YOUR F/SHER/MAN 
Available in single or double ported body de- 


the double ported design. 





CALL YOUR F/SHER/MAN 
Use of a pressure sealed bonnet eliminates 


need for heavy, cumbersome flange heads. 
Head construction with or without cooling 


fins is available. 


CALL YOUR FISHER/MAN 
or write FISHER GOVERNOR COMPANY for 





complete information and literature. 
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Write for this 


Conax 36 page fully-illustrated catalog 1885 is actually a data book. Keep 
your personal copy handy for ready reference. 


ucts plus fast delivery on “Specials” 


LOS ANGELES, CALIFORNIA 


Jensen Instrument Co. 
1919 Beverly Blvd. 
Los Angeles 57, Calif. 
Tel: DUnkirk 8-2248 


MONTREAL, QUEBEC, CANADA 


Baker Instruments Ltd 


359 ao oe Ave., Westmount 


Montreal, Quebec 
el: WE 7-4341 


Engineering for ordering or application information on Conax 
Thermocouple Assemblies and Pressure Sealing Glands ask for 
Extension 100, 


NY 


For more 








Easy to order from because 


Conax “Delivery from Stock’’ policy on standard prod- 


is a UNIQUE SERVICE. 
or telephone €OmEsX for information 


For Faster Telephone Service and direct connection to Sales 


For additional information on Conax Con-O-Clad 
ask for Extension 300 at REgent 0600. 


TWX: Lanc 
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ROCHESTER, NEW YORK 
Niagara Electric Sales Co. 
133 S. Clinton Street 
Rochester 4, New York 
Tel: HAmilton 6-2070 
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Jensen Instrument Co. 
429 Bryant Street _ 
San Francisco 11, Calif. 
Tel: EXbrook 2-1472 


SEATTLE, WASHINGTON 
The Instrument Laboratory Inc. 
934 Elliott Avenue, West 
Seattle 99, Washington 
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Baker Instruments Ltd. 
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Washington 5, D.C 
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“HH” for HIGH PRESSURE AND 


2500 ib. 


A.S.A. TEMPERATURE SERVICE 


CALL YOUR F/SHER/MAN 


Guides and bushings are Stellite faced to pre- 
vent seizing or galling. Guide posts are made 
extra large. This extra protection means longer 
life. 


CALL YOUR F/SHER/MAN 


Screwed-in seat rings are Stellite faced to elim- 
inate erosion and wire drawing. Fisher seal 
welds them in place to keep rings from work- 
ing loose and to prevent leakage past the 
threads. 
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CALL YOUR F/SHER/MAN 


Available in single or double ported body de- 








signs—one and two inch sizes in the single 
ported and two, three and four inch sizes in 
the double ported design. 


@eeeeeeeseeeeeneeseaeeeeaeaeeaeeeeeeaene ee 


CALL YOUR F/SHER/MAN 


Use of a pressure sealed bonnet eliminates 
need for heavy, cumbersome flange heads. 
Head construction with or without cooling 
fins is available. 


CALL YOUR FISHER/MAN 
or write FISHER GOVERNOR COMPANY for 





complete information and literature. 
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Ball Valves 


Flo Ball Valves offer all these advanced design fea- 
tures: 

(1) 100% flow efliciency 
Flo-Ball design provides a straight-thru unrestricted 
fluid path, exactly equal to the pipe line diameter . . . 
(2) Perfect sealing—zero leakage is assured through 
the use of a precision ball—the ideal geometric form 
(3) Low operating 


Hydromatics’ exclusive 


for perfect sealing contact 



















ball rotates in precision bearings which ab- 


torque 
sorb all pressure loads. Pressure balanced valve seat 
further minimizes forces on ball, reducing friction 
drag... (4) Long life... (5) High speed action 
only 90-degree rotation is required to fully open or 
close valve. Full travel as fast as 5 miliseconds .. . 
(6) Cryogenic and corrosive applications . . . (7) 
Modular arrangement... (8) Versatility... (9) Re- 
liability —(From new 28-page binder which includes 
Company's facilit-es, Hydromatics, Inc., Livingston, 
N. J.) 


e 194 on inquiry 









Thermowell is Safe and Fast 


“Safetywell” combines safety and fast response for 


the first time Full protection in case of well 





FAST RESPONSE TIP a» 
>> an .\ 

ae 

——w/ 


rupture is provided by a positive pressure seal de- 
signed into the Conax Safetywell—(From new 36- 
page Catalog 1885, Conax Corp., 2300 Walden Ave., 
Buffalo 25, N. Y.) 


For this literature 
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Etched-Foil Strain Gages 


Foil gages exhibit a number of desirable physical 
and electrical characteristics:—high longitudinal strain 
sensitivity (5% to 8% higher than equivalent wire 
gages); accurate measurement may be made up to 
114% elongation; low transverse strain sensitivity 
(desirable in resolution of biaxial strains); high fa- 


fa as 
wee 


e t|_ 














co 


tigue life; negligible hysteresis; fatigue resistance is 
generally higher than that of equivalent wire gages: 
improved handling and application characteristics . . . 

SR-4 Foil Gage grids are produced by a precision 
photo-etching process from extremely thin sheets of 
Constantan or Nichrome V foil. Backing material 
used is phenolic (Bakelite), nitrocellulose (impregnat- 
ed-paper), or epoxy. The Bakelite type gage is only 
003” thick; the paper type, .006” thick; three-ele- 
ment rosettes, .006” thick. 

Strippable-back gages are available for high-tem- 
perature application, and extended-end-tab types pro- 
vide extra ease in handling and application.—(From 
new 24-page Specifications and Price List 4310 “SR-4 
Strain Gage”, Baldwin-Lima-Hamilton, Electronics & 
Instrumentation Div., Waltham 54, Mass.) 
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Accelerometers 


An Accelerometer is a mechanical-electrical trans- 
ducer, the electrical output of which is proportional 
to the magnitude of the acceleration to which the 
transducer is subjected. 
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Different transducing elements such as piezo-electric 
crystals or electrically polarized ceramics may be used 
to obtain this performance . . . An example of the 
latter type of transducing elements is Barium Titanate. 

When vibration measurements are carried out the 
frequency response of the complete measuring arrange- 
ment must be considered as shown.—(From new 24- 
page Booklet 4308 e 4309, B & K Instruments, Inc., 
3044 W. 106 St., Cleveland 11, Ohio.) 
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versatile unit in 
Foxboro’s exclusive 100% solid-state 
electronic control system 


Indicating 
Transmitter 


e local indication — 


HT COSB RR 


HPSURE TRANSMITTER 
LB. PER so my 


a ee 


independent of power supply 


e magnetic amplification 
for greatest reliability 


An electronic transmitter, with local 
indication, for long-distance trans- 
mission of a wide variety of process 
measurements — that’s the Foxboro 
Type 630 Consotrol Transmitter. 
The Type 630 operates with stand- 
ard Foxboro measuring elements. Its 
magnetic amplifier delivers a high 
level (10-50 ma) d-c signal — unaf- 
fected by a-c pick-up and ambient 
temperature variations. Indicator, 
and optional local alarms, work 


directly from mechanical primary 
element. Standard instrument is 
weatherproof — optionally available 
for use in hazardous area. 

Write today for Bulletin 21-10. It 
describes the Type 630 Indicating 
Transmitter in detail, as well as the 
many other instruments in the 100% 
solid-state Foxboro Electronic Con- 
sotrol System. 

The Foxboro Company, 465 Nepon- 


set Ave., Foxboro, Massachusetts. 
*Reg. U.S. Pat. Off. 





FOXBORO 


REG. U.S. PAT. OFF. 


ELECTRONIC CONSOTROL INSTRUMENTATION 


For mo 
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FOR FLOW AND LIQUID LEVEL 
differential pressure diaphragm-bel- 
lows elements . . . ranges between 
20 and 200 inches of water. 


FOR PRESSURE 
diaphragm, bellows, and bourdon 
type elements . ranges between 


10 inches of water and 80,000 psi 


FOR TEMPERATURE 
liquid filled, vapor pressure, and gas 
filled thermal systems ranges 


between 450F and + 1000F 


for every function 
in the control loop 
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GPE Controls LIBRATROL-S500 


...anyone with a head for figures can 
program this digital computer for on-line application! 


Any accountant or engineer — anyone who can 
work out a sequential problem on an ordinary 
desk calculator—can program the GPE Controls 
Libratrol-500. It is by far the easiest digital com- 
puter to program and operate. 

For example, command and address data are a 
part of every word. This arrangement insures ac- 
curate programming without a great deal of spe- 
cialized knowledge and training. An engineer can 


learn to program a simple problem in two hours. 

Libratrol-500 was designed for industrial auto- 
matic control—designed for simple yet compre- 
hensive operation. Your GPE Controls man can 
give you all the facts. 


Test vehicles and pilot plants as well as industrial 
processes can benefit from the flexibility and sim- 
plicity of the Libratrol-500. 


See the Libratro/-500 IN ACTION at the 5th World Petroleum Congress Exposition, Booth 376, New York, June 1-5 


Write for descriptive literature GS r=) GENERAL 





A 


GPE Controls, Inc. (formerly Askania Regulator Company) , ; 
240 East Ontario Street « Chicago 11, Illinois OnCeotd PR E C I S I ON 
COMPANY 














A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
For more information circle 37 on inquiry card 
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GHG 3 


sets the standard! 


mA 


NORTHROP CHOOSES ACRAGAGE FOR 

AIRCRAFT TEST GAGE CALIBRATION! 

Northrop Aircraft, Inc. to choose 

Acragage for calibrating aircraft test 

gages. Seven 12” and two 4%” Acragage Solid Front Test 

Gages are used in the instrument repair shop of Northrop’s 
engineering test laboratories. 

This particular Acragage application is typical of the faith 
placed in products bearing the Acragage name. It’s a faith 
borne of quality workmanship and outstanding features touch- 
ing on the entire Acragage line of products, standard service 
gages as well as test gages. These features include the solid 
front case with full area rear blowout disc for positive pro- 
tection, the longer Bourdon Tube (for greater tip travel assur- 
ing consistently accurate indication), and a wide choice of 
tube materials. Whatever your gage requirements, Acragage 


stands ready to serve you with the finest line of indicating 
instruments, Mail coupon for more information and catalog! 


Laboratory test gages must provide the 
utmost in dependability, accuracy, and 
sensitivity. Thus it was only natural for 


ACRAGAGE GIVES YOU MORE GAGE PER DOLLAR 


© VACUUM GAGES © ELECTRIC TRANSMITTER GAGES 

© PRESSURE GAGES © PNEUMATIC TRANSMITTER GAGES 
© COMPOUND GAGES © RECEIVER GAGES 

© TEST GAGES © CHEMICAL PROTECTORS 


INTERNATIONAL REGISTER COMPANY / INSTRUMENT DIVISION 
Quality Products since 1891 
2630 West Washington Bivd., Chicago 12, Illinois 


INTERNATIONAL REGISTER COMPANY 
INSTRUMENT DIVISION 
2630 West Washington Bivd., Chicago 12, Illinois 


Gentlemen: Please send me full information on Acragages and 
a copy of Bulletin No. 59 1. 
Name 
Title 
Firm 
Address 
City i Zone State 
For more information circle 38 on inquiry card. 
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BRIEFS—continueo 
The Inductosyn Principle 


The basic principle is well illustrated by the electro- 
magnetic goniometer . . . It consists of two stationary 
crossed coils and a third coil mounted on a rotating 
shaft. If two of these devices are paired and their 
stationary (stator) coils connected together as shown 

. they may be used as transmitter and receiver of 
angular data. If an a-c voltage is applied to the rotary 
coil (rotor) of the transmitter, a voltage maximum will 





eae 
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appear at the rotary coil of the receiver when the two 
rotors are at the same angle with respect to their as- 
sociated stators, and a voltage null will occur at 90° 
from this position. As the rotor of the transmitter is 
turned, the induced voltage in one stator coil follows 
a sine curve and the voltage induced in the other 
follows a cosine curve... 

Figure shows how one of these devices can be used 
to reproduce an ankle in response to an input of ana- 
log voltages representing the sine and cosine of the 
required angle. When the output voltage of the re- 
ceiver rotor is at a null, its angular position cor- 
responds to the complement of the angle whose sine 
and cosine are developed in the control.—(From new 
32-page Booklet ER312, Sup. 1, Farrand Controls, Inc., 
4401 Bronx Blvd., New York 70, N. Y.) 
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Custom Control Systems 


Today, modern and progressive purchasing and 
engineering departments are keenly aware of the im- 
portance of the “systematic approach.” When con- 
trols are required they consult an instrument manu- 
facturer. When special engineering assistance is re- 
quired they contact an established consulting engi- 
neering firm.—And when a coordinated control system 
is required they logically want to deal with a firm 
that is specifically organized and equipped for this 
type of manufacture—in short, a control panel special- 
ist. 

Electro-Mech Corporation provides complete engi- 
neering and manufacturing facilities for the pro- 
duction of control systems of every type and size.— 
—(From new 8-page Bulletin 803, Electro-Mech Corp., 
55 Oak St., Norwood, N. J.) 
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There’s a Robertshaw Representative Almost Everywhere 


ar meen 


Sales and Service for the Complete Line 
of Robertshaw Industrial Process 
Control Instruments 


An extensive network of field offices and 
company representatives assures reliable and 
convenient service to customers of Robertshaw’s 
quality line of capacitance instruments. 
If you are engaged in mining, refining, process 
or manufacturing ...if you utilize or encounter 
liquids, granular solids, powders and interface 
... you can rely on Robertshaw’s time-tested 
instrumentation. Contact the representative 
in your area. Send for complete catalog on 
Robertshaw Capacitance Instruments. 

















LEVEL-TEL. A continuous level system which detects, measures and visually indicates 
changes in media level. LEVEL-TEK. An on-off device which operates local or remote 
warning devices or motor driven valves and pumps when a predetermined level is attained. 
LEVEL-SET. An instrument which converts changes in level to proportional changes in 
air pressure for maintaining a constant head in vessels where pneumatic feed control 
systems are employed. LEVEL-LOG. A versatile and extremely accurate RF null balance 
capacitance system for level measurement, recording and control. Robertshaw- Fulton 
Controls Company, Aeronautical & Instrument Division, Santa Ana Free- 
way at Euclid Avenue, Anaheim, California. 


OFFICES IN THESE PRINCIPAL CITIES — WRITE FOR ADDRESS: A 
c t Y ' t alla , ¢ 
x A + 


hreveport. La pringtie 
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LEPLAB | 


PYRHELIOMETER 


For the Measurement of 
SOLAR RADIATION 


Eppley Pyrheliometers are used for solar 
radiation measurements at ninety-eight 
weather stations in the continental United 
States, Canada, Alaska, Greenland, Ice- 
land, Caribbean Sea, and the Pacific 
Ocean. Sixty-two of these stations are 
under the direction of the United States 
Weather Bureau. 


The Eppley Pyrheliometer was adopted 
as standard equipment by the Weather 
Bureau after considerable experimenta- 
tion. It was found to be the best instru- 
ment so far tested by the Bureau. 


Used in conjunction with a suitable re- 
corder, the Eppley Pyrheliometer will 
provide an accurate and reliable record 
of total solar and sky radiation on a 
horizonta) surface. 


Bulletin No. 2 on Request 


THE EPPLEY LABORATORY, INC. 
Scientific Instruments 


2 Sheffield Ave. 
Wewpert, Rhode isiand U. S. A. 
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New Recording Concepts 


With billions of dollars now being devoted to re- 
search and development, the role of electronic data 
gathering and recording equipment as an engineering 
tool has assumed new importance. From the simple 
metering device to the complex analog and digital com- 
puter, a broad range of instrumentation is now avail- 
able to industry, commerce and the applied sciences . . 


lll 


The direct writing Recorder alone possesses all of 
these important advantages: instant readout; accuracy 
and resolution; wide application versatility; high re- 
liability and stability; analog presentation vs. time; 
permanent and reproducible charts; simple operation; 
essential ruggedness; low operating costs . . . 

Amplifiers include: plug-in medium gain d-c ampli- 
fiers, dual channel medium gain d-c amplifiers, high 
gain d-c amplifier, universal strain amplifier (provides 
a gain of over 1,000,000 to permit precise recording 
of physical phenomena such as strain, pressure and 
flow) ... (From new 16-page catalog, “New Concepts 
in Recording,” Brush Instruments, 37th and Perkins, 
Cleveland 14, Ohio.) 
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Response of TC Glands 


Problem: To determine comparison response rates 
of bare wire thermocouples, Conax Speedwells and 
“standard” wells . . . Procedure: The same welded, 20 
gage, copper-constantan thermocouple was used in the 
three tests to determine curves A, B and C in chart. 
Both the Conax Speedwell and “standard” well were 
Type 304 stainless steel. “Standard” well was 7/16” 


it WIRE a SPEEOWELL “STANDARO” WELL 


ve 
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PROCEDURE: 4) T 
TEMPERATURE RISE cavseo t— 
BY REMOVAL FROM ICE 6. —- 

| AND INSTANTANEOUSLY 

tIMMERGING IN VIOLENTLY 
BOILING WATER 4 
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TIME -SECONOS 

Test Date; 1-25-56 by Electrical instrument Lebereteries, Buffele, N. Y. 


20 











O. D. x 1/4” I. D. at the tip. Metallic contact was 
maintained between butt welded hot junction and well 
bottom in both tests to determine curves B and C. 
Removal from ice bath to complete immersion in 
violently boiling water took approximately 14 second 
for each test. 

Conclusions; Bare wire thermocouples gave almost 
instantaneous response to temperature change. Conax 
Speedwells sense temperature change in only 23 sec- 
onds. Lag of “standard” wells is 1 minute and 43 
seconds greater than bare wire thermocouples.— 
(From new 36-page Catalog 1885, Conax Corp., 2300 
Walden Ave., Buffalo 25, N. Y.) 
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AMERICAN - of 


GASCLG 


POWER DRIVE 


Check these features-- 


© Completely self-contained gas or air-powered instru- 
ment driving and timing unit for long, trouble-free 
operation in remote locations. 

© Constant high power...more than 20 times the torque 
delivered by conventional spring-wound mechanisms. 

©@ Timing accuracy continuous...no heavy “mainspring” 
to weaken or run down...unaffected by a + 20% vari- 
ation in supply pressure. 

© Self-starting...no winding or priming of power unit. 








AMERICAN 





VERSATILE* ACCURATE 
HIGH TORQUE DRIVE 








aT 
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@ Flexibility...ideal as original or replacement equipment for 
strip chart and conventional circular chart instruments. 


@ Built-in durability...timing mechanism internally sealed to 
prevent corrosion...large area internal ports prevent clogging. 

e Rugged dependability...all power unit parts exposed to gas 
are aluminum or stainless steel...inherently explosion proof. 

@ Economical...normal air or gas consumption 5 cfh...operating 
pressure 5 psi... rotation 2 rpm. 





Then ask 


your American representative how the versatile GASCLOK 
can provide new metering accuracies and economies for you. 


fo AMERICAN’ 
METER COMPANY 
INCORPORATED (ESTABLISHED 1836) 


GENERAL SALES OFFICE: Philadelphia 16, Penna. * Albany * Alhambra « Atlanta 
Baltimore * Birmingham « Boston * Chicago * Dallas * Denver * Erie * Houston 
Kansas City * Los Angeles * Mi lis « New York « Omaha « Pittsburgh « San 
Francisco * Seattle * Tulsa * Wynnewood * IN CANADA: Canad Meter pany, 
Ltd., Milton, Ontario « Calgary * Edmonton * Regina 

SUPPLIERS TO THE GAS INDUSTRY for Ironcase, Tinned Steelcase, Aluminumcase and 
Welded Steelcase Meters * American-Westcott Orifice Meters * Instruments « Reliance 
Regulators * Apparatus ¢ Valves 
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SPACE-AGE OPENINGS 
FOR ANALOG ENGINEERS 


Expanding space-age projects at Boeing have 
created a number of exceptional opportunities 
for COMPUTER ENGINEERS. Among the 
projects offering long-term careers are boost- 
glide vehicles, anti-ballistic missiles, 
interplanetary systems, manned and un- 
manned space vehicles. 


Openings are available now in two general 
areas: 


Senior Analog Computing 
Engineers 
.To extend the application of analog 
techniques to new problems arising from 
space-oriented design, development and 
research. Industrial experience, research 
experience and advanced degree preferred. 


Analog Computing Engineers 
. To assist in the formulation, analysis, and 
solution of problems by use of Analog 
Equipment. Sample problem areas: Stress 
Analysis, Guidance Systems, Heat 
Transfer. Degree and related experience 
required, 


At Boeing you’ll enjoy a host of benefits, 
including insurance and retirement programs, 
relocation allowance, high pay, and plenty of 
opportunity for advancement. 


Write today, to: 
Mr. Stanley M. Little 
Boeing Airplane Company 
P.O. Box 3822 - IAB 
Seattle 24, Washington 


SSOIEMNM Is 
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Electro-Pneumatic Transducer 


An increase in the de ma signal to the coil of the 
force motor raises it and causes the beam to move 
closer to the nozzle. The resulting restriction at the 
nozzle produces an increase in nozzle pressure and in 
the upper chamber of the relay. The relay diaphragm 
assembly will move down, opening the inner valves to 

mer: — 
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COIL mi a Se 
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RESTRICTION 
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SUPPLY 


the supply pressure. Air as the operating medium 
flows into the central chamber of the relay, increasing 
the output pressure until the relay diaphragm assembly 
is pushed back to its original position and the inner 
valve is closed again. The increased output from the 
relay goes to the control valve and also to the feedback 
diaphragm. The force of the pressure on the feedback 
diaphragm acts on the beam. In this way, the new 
relay output pressure is compared to the input current 
by the force balance principle. When a balance of the 
two forces exists, the relay output pressure is exactly 
proportional to the input current.—(From new 4-page 
Bulletin E-60, Fisher Governor Co., Marshalltown, 
Towa.) 
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Flow Integrator 


The MPT-53 integrator, for automatic batching ap- 
plications and for billing or record purposes, consists 
of a synchronous, motor-driven digital counter which 
is actuated by energy from a photo cell. A light source 


provides excitation to the cell. The duration of photo 
cells’ exposure to the light is determined by a timing 
disc and a characterized flow sensing cam.—(From 
new 12-page Bulletin 170, Brooks Rotameter Co., Lans- 
dale, Penna.) 
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Linear Accelerator 


The Mark 1-F4 linear electron accelerator is de- 
signed as a highly versatile source of high energy 
electrons, X-rays and neutrons 
for research, pilot studies, and 
limited commercial process- 
ing . 

By stopping the electron 
beam in a heavy metal target, 
an intense X-ray beam is gen- 
erated. X-ray intensity at any 
point in the field varies with 
distance from the converting 
target, the distance from the 
center axis of the beam and 
the beam scan. If the electron 
beam is spread over the X-ray 
target, the resulting X-ray field \ Detecting Magne 
resembles the electron field.— 
(From new 8-page Bulletin 
1002, Applied Radiation Corp., 
Walnut Creek, Calif.) 
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TARGET AREA 


Ratio-Recording 
Spectrophotometers 


Light from the source (Tungsten or Hydrogen 
Lamp) is chopped at 480 cycles per second (eliminat- 
ing DC drift when the light beam ultimately is con- 
verted to an AC signal for amplification), and reflect- 
ed into the monochromator. The 30° crystal quartz 
prism disperses the light beam twice, providing high 
resolution over the entire wavelength range. Mono- 
chromatic light is focused by a simple lens onto a 15 
cps rotating mirror and, alternately directed through 
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the sample and the reference (double-beam sample 
system). Light transmissed by the sample and reference 
impinges on a single detector (1P28 Multiplier Photo- 
tube or PbS Cell). The signal from the detector (now 
an a-c voltage) is amplified, and transferred to the 
demodulators; . . . this double-beam ratio principle 
minimizes the effects of changes in source and supply 
voltages, tube characteristics, and detector response. 

For single beam operation (flame, fluorescence 
analyses, etc.), a single switch instantly disconnects 
the mirror drive motor and permits manual slit ad- 
justments.—(From new 12-page Bulletin 735, Beck- 
man, Scientific and Process Instruments Div., 2500 
Fullerton Rd., Fullerton, Calif.) 

For tk terature circle 205 on inquiry card. 


- HANKISON 
CONDENSIFILTERS 


go ed 


maintenance 


MAINTAIN 
accuracy 
in pneumatic instruments, 


controls, and machinery 


CONDENSE oil and moisture 
vapors—for maximum protec- 
tion of pneumatic systems 
SEPARATE entrained liquids— 
preventing corrosion and slug- 
gish equipment 
FILTER contaminant solids— 
scale, rust, dirt, with disposa- 
ble cartridge 
DISCHARGE all condensates and 
entrainments with built-in, 
automatic Mag - Pneu - Power 
e Separator Trap 
e Condenser Copetitions 30-200% 100 — at 100 
« Filter oe Bee i oP Bn 
o Trap require only 1 hour per year servicing. 


WRITE FOR BULLETIN 4158 


HANKISON CORPORATION 





College & Pike Canonsburg, Penna. 


For more information circle 138 














A PORTABLE WHEATSTONE BRIDGE 


WITH HIGH ACCURACY & RESOLUTION 


RHEOSTAT, 10 X (.1-+ 1410-4 100-4 1000) OHMS 
ACCURATE TO +(.05%-+4+-.02 OHMS) 

RATIOS, 1/1000 TO 1000/1 ACCURACY +.025%, 
GALVANOMETER, SPOT-LIGHT, 300 OHM 
SENSITIVITY .08 MICRO-AMP. 

HAS 4.5 & 45 VOLT BATTERIES FOR BRIDGE OPERATION 
SEND FOR OUR CATALOG 
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TAKE ADVANTAGE OF 
PUBLISHER'S SALE 


PRICES— for library, gifts, training course 


Printed Circuitry 


by Allan Lytel. A valuable working tool; 
includes alternative and recommended 
practice for each step in design and pro- 
duction of printed circuits; a buyer's 
guide to special! components; and “how 
to" service data. Paperboard, illustrated, 
192 pages, 1957. $2.00 


Electronic Circuitry for 
Instruments and Equipment 


by M. H. Aronson. “Comprehensive 
source book on instrument circuitry,” this 
complete home-study text includes 458 
multiple-choice questions {and answers), 
215 illustrations, 10 tables, comprehensive 
index. Paperbound, 324 pages, 1957 ([re- 
vised edition). $2.00 


Applications of Industrial 
pH Controls 


by A. L. Chaplin. "pH is a concentration 
variable which responds to and is a meas- 
ure of the effects of a chemical reaction 

. and follows a non-linear control re- 
lationship" presenting unique problems 
in pH control application. Clothbound, 
144 pages, 1950. $2.00 


Maintenance and Servicing 
of Electrical Instruments 


by James Spencer. Useful to all instru- 
ment users, service men, switchboard at- 
tendants testing engineers, and others, 
this book covers construction, testing, ap- 
plications, principles of operation and 
maintenance of all kinds of electrical in- 
dicating instruments. Clothbound, 274 
illustrations, 280 pages, 1951 (third edi- 
tion) $2.00 


The Computer Handbook 


edited by M. H. Aronson. A clear intro- 
duction to the entire field of electronic 
computers and data processors. Presenta- 
tions by computer manufacturers at the 
Second Computer Clinic. Paperbound, 72 
pages, 1956 $2.00 


Process Control 


by A. J. Young. A “must” for all who 
have to do with the automatic control of 
industrial processes, this book combines 
for the first time the practical "how" and 
the theoretical “why''. Paperbound, 134 
pages, 1957 (second printing). $2.00 


Operation and Care of 
Circular-Scale Instruments 


by James Spencer. Includes "trouble" 
charts for d-c, and for a-c instruments; 
covers d-c instruments, a-c ammeters and 
voltmeters, wattmeters, frequency meters, 
power factor meters and synchroscopes. 


Clothbound, 90 pages, 1949. $2.00 


Control Valves 
by C. S. Beard. New "one-book" ref- 


erence on control valves . . . covers flow 
characteristics; mechanical features; valve 
capacity; sizing; body types; positioners; 
actuators, including d-c, electrohydraulic 
and gas hydraulic actuators. Numerous 
tables and illustrations. Paperbound, 236 
pages, 1957. $2.00 


Mechanical Measurements 
by Electrical Methods 


by H. C. Roberts . . . describes gaging 
methods based on variations of ca- 
pacitance, inductance, resistance, as well 
as photoelectric piezoelectric, thermoelec- 
tric, acoustic, and other methods. . . cov- 
ers principles of bridge and potentiometer 
circuits, plus required and available 
equipment. Second edition, cloth, 368 
pages, 1951. $2.00 


Introduction to Process 
Control System Design 


by A. J. Young. “ ... provides a simple 
introduction to the study of process con- 
trol systems and of the factors which in- 
fluence their design.’ Aimed particularly 
at those who (not necessarily instrument 
specialists) are concerned .with automatic 
control as a tool or technique for increas- 
ing plant efficiency. Cloth, illustrated, 
398 pages, 1955. $6.00 


INSTRUMENTS PUBLISHING CO. 
845 Ridge Ave., Pittsburgh 12, Pa. 
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A Romance in Research 


The Life of C. F. Burgess by A. McQueen 
with Technical Appendix by O. W. Storey. 
Glimpses of the early days of radio, 
talkies, television. Cloth, 430 pages, 1951. 

$2.00 


The Automatic Factory 


by June, et al... a fresh viewpoint on 
what “manless factories” can be... free 
from the generalities, and misconceptions 
so prevalent on this subject. Cloth, 88 
pages, 1955. $1.50 


Nuclear Reactors 
for Industry and Universities 


edited by E. H. Wakefield. The several 
distinguished authors and editor Wake- 
field cover types, availability (1954), op- 
eration, protection, control, experiments, 
legal aspects, and present a detailed cost 
study. Cloth, 92 pages, illustrated, 1954. 

$2.00 


Heat Inertia Problems of 
Automatic Control of 
Temperature 


by Victor Broida . . . “fictitious mass” 
concept of heating process unit under 
automatic control. Paper, 6! pages, 1950. 

$1.00 


The Electronic 
Control Handbook 


by Batcher and Moulic . . . presents elec- 
trical and electronic principles applicable 
to measurement and automatic control. 
Paper, 244 pages, illustrated, 1946. $2.00 


Strain Gage Instrumentation 


edited by Aronson and Nelson. ". .. a 
practical text . . . covers fundamentals, 
basic bridge circuits, typical applications, 
and surveys typical commercial instru- 
ments which use or are used with strain 
gages." Paper, 110 pages, illustrated, in- 
dexed by company, author, and subject, 
1958. $2.00 


100 Electronic Circuits 
by M. H. Aronson and C. F. Kezer... 


covers amplifiers, oscillators, pulse circuits, 
phase shifters, etc. Complete with all 
circuit component values and response 
specifications. Paper, 180 pages, 1957. 
$2.00 


Automatic Control Technology 


—Modern Theory and Their Usefulness. 
Includes 90 advanced papers on control 
technology as delivered in original lan- 
yuage (about '/) of book is in English). 
Cloth, 9 x 12", 508 pages, 1957. $25.00 


Digital Techniques for 
Computation and Control 


by Klein, Morgan and Aronson... all 
basic digital technique, within one text 
. . . code arithmetic, logical networks, 
multiplexing, conversion, data reduction, 
digital process control, two-terminal relay 
circuits, counting techniques, digital com- 
puters, programming, digital differential 
analyzers, and combined analog-digital 
equipments. Cloth, 394 pages, illustrated, 
1958. $6.00 








Ny CONTROLS 


PRESSURE 
TRANSDUCERS 


BONDED STRAIN GAGE RUGGEDNESS 


No damage at 1,000 g to 2,000 cps...no unsupported fine wires to resonate or 
fracture. 
2 in 1— BOTH static AND dynamic measurements with ONE transducer... for WRITE for dote sheets covering 
use with any read-out equipment from standard strip-chart recorders to cathode ray Norwood Controls Transducers, 
Norwood Controls Unit, Detroit Controls 

: ; ; ‘ Division, 937 Washingto Street, 
PLUS — 4 arm 350 ohm strain gage bridge . . . high dynamic response: natural rar bates ‘ 

¥ 1 o7 z hs Norwood, Massachusetts 

frequency 50 KC; damping constant .2 (cooled) ... only Y%4 of 1% maximum zero shift 
when flame of acetylene torch passes rapidly over diaphragm. . . all welded dia- 
phragm for corrosive applications . . . ranges: 0-25 to 0-60,000 psi. 


oscilloscopes. 








TO UPGRADE 
INSTRUMENTATION . 
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Se Kollsman specified Cobehn 
~  $pray-clean equipment — 


To critically clean precision instrument bearings for 
assembly in navigational instrumentation, Kollsman 
Instrument Corporation, Syosset, N.Y., specified Cobehn 
automatic parts cleaner. The unit installed (illustrated 





in operation above) automatically, safely and economic- 
ally removes bearing contaminants; critically cleans 
2400 bearing components an hour, unit cost is approxi- 
mately 3 mils. 


Cobehn precision parts cleaners are engineered to 
critically clean semi-conductors, gear clusters, bearings, 
switches, relays and other small electronic and electro- 
mechanical components on a continuous production 
schedule. Oil, grease, silicone lubricants, rosin flux and 
other foreign matter are safely and economically re- 





moved in seconds. 
Th behn 
’ iy —- 


cleaning method provides: 


a) Uniformity in cleaning 
technique; 

b) Close control over 
solvent costs; 

c) Controlled rotation of 
parts during cleaning; 

d) Elimination of chilling 


Cobehn Portable Parts Cleaner 
Model No. 1-2BC-2S-2 











and condensation; 
e) Chemically cleaned parts without film, residue or 
corrosive effect. (Fractionally distilled Cobehn solvent 
far exceeds Fed. Specification P-S-661 b); 
f) Integral ventilation system. 
For specific information about your critical cleaning 
problems, send product information and production re- 
quirements. Our engineering report will be forwarded 
without delay. 


beh Ninc. 


22CGS Passaic Avenue 
eo Caldwell, New Jersey 
For more information circle 46 on inquiry card. 
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BRIEFS —continuep 


Automatic Asphalt 
Batching Control 


Batchmaster Model BMA-2SM is an automatic 
weight proportioning control unit designed especially 
for asphalt plants. The system consists of an integrated 
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PECENING TRUCK 


two scale control. BMA-2SM allows pre-selected di- 
rect dialing (in pounds) of the individual ingredient 
weights required for various formulas. After the 
initial “setting-up,” the operator simply selects the 
desired formula and pushes the start button. Batch- 
master then automatically controls the selection, feed- 
ing, weighing, mixing and discharge of all ingredients. 
—(From new 6-page Sales Data Bulletin EP-SD-7, 
Howe Scale Co., Rutland, Vt.) 


For this literature circle 206 on inquiry card. 


Process Control Computer 


A new digital computer, recently included in the 
Ferranti range, designed for the control of a variety 
of industrial processes such as occur in power stations 
or chemical plants. . . 





The 16 trays provide for 512 program instructions 
in the basic computer, but for those control applica- 
tions where this is insufficient a third cabinet contain- 
ing further trays can be added to give a maximum of 
4096 instructions. In the special tray mentioned 
above, 128 constants can be pegged up and in addition, 
ferrite cores provide storage for 256 words of data.— 
(From new 5-page Bulletin W112, Ferranti Electric, 
Inc., 95 Madison Ave., Hempstead, L. I., N. Y.) 


For this literature circle 207 on inquiry card. 
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BREAKTHROUGH 


in oxygen measurement! 


Now you can measure oxygen concentration simply, 
quickly, accurately with this new direct meter read- 
ing instrument from MSA. 

The M-S-A® Portable Oxygen Indicator puts the 
finger on oxygen deficiency and hazardous oxygen 
leakage. In purging gas transmission lines or process 
systems of air, this precision instrument can be used 
to determine rate of progress. 

You can also use it to do a number of other jobs 
that could never be done in the past. Take spot 
checks of inert atmospheres. Solve problems of com- 
bustion control. Measure oxygen content of flue 
gases. Guide the proper proportion of fuel and air. 

The M-S-A Portable Oxygen Indicator measures 
oxygen in gaseous mixtures at location of sampling 
line inlet, at time of tests. Simplicity of design 


makes it easy to operate, convenient to use, and a 
snap to service. Large meter scale can be read at a 
glance. 0.5% accuracy. 

An accessory liquid trap guards against condensa- 
tion of water vapor from high temperature samples. 
An accessory scrubber containing chemisorbent is 
available to guard against strongly acid gases. 
Entire instrument is housed in rugged aluminum 
case only 634’ x 4%”"’ by 5%’ high. Sampling lines 
of various lengths are available. Weighs only 5% lbs. 

The versatility of such an instrument could add a 
big boost to the efficiency of your operation. Another 
consideration is the extra margin of safety it pro- 
vides for work crews. Ask the MSA Representative 


for a demonstration, and write ® 
MSA for a descriptive bulletin. 
MINE SAFETY APPLIANCES COMPANY 
201 N. Braddock Avenue, Pittsburgh 8, Pennsylvania 
MINE SAFETY APPLIANCES CO. 
OF CANADA, LTD. 
500 MacPherson Ave., Toronto 4, Ontario 
82 Branch Offices in the 
United States and Canada 
cle 47 on inquiry card 
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y V ath Cn bic DIGITAL OHMMETER — for rapid, precise resistance measurement 


THE DIFFERENCE IS IN THE QUALITY 








Cubic’s rigid quality control standards, years-ahead design, and careful attention 
to construction detail are combined to produce the superior resistance measur- 


ing instrument 


THE NEW CUBIC DIGITAL OHMMETER offers automatic range selection, 
four and five digit display, wide range capability, and high accuracy on all 
ranges (mid-range accuracy: .01% and one digit ). Four input leads (two cur- 
rent leads and two voltage leads ) eliminate the effect of lead and contact resist- 
ance. An AC rejection filter prevents induced hum pickup. Special bridge design 
and highly sensitive null detector give meter readings with a minimum of 
current applied to resistance under test. In the Cubic Ohmmeter the addition 
of a resistor in the digital bridge permits calibration against standards up to 
10% over full scale (1.0999). Precision resistors and quality components 
assure excellent stability — drift is .003°% per year maximum. Cubic’s unique 
“controlled drive” stepping switch turns off the drive circuit part way through 
the switch cycle, and the switch “coasts” to a stop, reducing mechanical impact 
and preventing overdrive. 


CUBIC DIGITAL SYSTEMS can be developed easily to fit any requirement — 
with unit construction, featuring inter-case wiring and standard-size plug-in 
units. Every Cubic system is “customized” through standard construction. Cases 
provide rear and front-panel connections for input. Outputs are provided for 
printers or remote indicators. Other Cubic instruments — AC Converters, Volt- 
meters, Scanners, Pre-Amplifiers, Printer Control Units and Ratiometers — can 
be combined as “building blocks” to produce digital systems of “Cubic-custom- 
ized” versatility. The Cubic Digital Ohmmeter is easily incorporated into a 
“system that designs itself.” 


SPECIFICATION © 


Display: 4 or 5 digits, decimal point, 2, K2, MQ, and ‘‘over-range” symbols. 
Meter Ranges, Model 0-41, Four Digits: 
q Range Accuracy Max Test Current 
Cubic Corporation's electronic tracki stem mas 
keep my US. defense estan. beg 00.000 to 99.980) + 0.02% & two digits 13ma 
aa 100.02 to 999.92 + 0.01% & one digit 1.3ma 
skill and experience responsible for the accuracy 1.000.K2 to 9.999K2 + 0.01% & one digit 130ua 
of these Space Age Cubic systems are also im 10.00K2 to 99.99K2 + 0.01% & one digit l3ua 
portant engineering and production components 100.0K2 to 999.9K2 + 0.03% & two digits 1.3ua 
of high-quality Cubic instruments. For a fast, 1.000M2 ~— to. 9.999M? + 0.03% & five digits 1.3ua 
prove-it-yourself demonstration of Cubic Digital Meter Ranges, Model 0-51, Five Digits: 
Systems, write or call us or our nearest Range Accuracy Max Test Current 
representative 000.002 to 999.992 + 0.01% & two digits 10ma 
1000.02 to 9999.92 + 0.01% & one digit lma 
10.000K2 to 99.999K{? + 0.02% & one digit 100ua 
100.00K22 to 999.99K°? + 0.05% & one digit 10yua 
1.0000M{) to 9.9999M2 + 0.01% lua 
Sensitivity: 100 uV per digit, decreasing to 1 mv per digit 


Balance time: Typical, 3 seconds 
Power: From Control Unit Model C-2 (or Model C-1 when used in systems requiring reference) 


CORPORATION 
5575 Kearny Villa Road, San Diego 11, Calif. 
ELECTRONIC ENGINEERING WITH A DIMENSION FOR THE FUTURE 


re more information circle 48 on inquiry card. 
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May 18-22 


Seventh Meeting on Mass Spectrom- 
etry, sponsored by ASTM Committee 
E-14, Statler Hotel, Los Angeles, 
Calif. For information write A. G. 
Sharkley, Jr., U.S. Bureau of Mines, 
4800 Forbes Ave., Pittsburgh 13, 
Penna. 


May 20-22 


National Spring Meeting of Society 
for Experimental Stress Analysis, 
Sheraton Park Hotel, Washington, 
D.C. For information write Leonard 
~— P. O. Box 4996, Washington 
8, D.C. 


May 21-22 


1959 Ohio Valley Instrumentation-Au- 
tomation Exhibit & Symposium, 
sponsored by Cincinnati Section ISA. 
For information contact Richard Sur- 
kamp, 8846 Round Hill Rd., Cincinnati 
36, Ohio. 


May 21-27 


International Convention on Trarisis- 
tors, sponsored by the Radio and 
Telecommunication Section of The In- 
stitution of Electrical Engineers, Lon- 
don, England. For information write 
I.E.E., Savoy Place, London W.C. 2, 
England. 


June 9-12 


National Material Handling Exposi- 
tion, Cleveland Public Auditorium, 
Cleveland, Ohio. For information 
write Material Handling Institute, 
Inc., Suite 759, One Gateway Center, 
Pittsburgh 22, Penna. 


June 13-23 


International Conference On Informa- 
tion Processing, sponsored by 
UNESCO, Paris, France. For informa- 
tion write USICIP, Box 4999, Wash- 
ington 8, D.C. 


June 15-19 


Symposium on Molecular Structure 

and Spectroscopy, sponsored by Dept. 

of Physics and Astronomy, Ohio State 

University, will be held on campus. 

For information write R. A. Oetjen, 

poe State University, Columbus 10, 
io. 


June 16-19 


Industrial Engineering Seminars, 
sponsored by Cornell University, will 
be held on campus. For information 
write Andrew Schultz, Jr., Cornell 
University, Ithaca, N. Y. 


June 17-19 


I. S. A. Nuclear Instrumentation 
Symposium, Idaho Falls, Idaho. For 
information write H. S. Kindler, ISA, 
313 6th Ave., Pittsburgh 22, Penna. 


‘Tape specs are getting 
tougher every year 


K higher recording densities 


{s per eng] 


> more tracks 


16 channe/s per inch 


XK greater accuracy 


(OM adele lan Amel s) 


.but not too tough for Audiotape 


Keeping ahead of its customers is the only way a magnetic tape 
manufacturer can meet the rapidly rising standards being set for 
its product. And often the standards are as varied as they are 
exacting. Special slitting tolerances, coating thicknesses, base 
materials and magnetic oxides are rapidly becoming more usual 
than novel. Audio Devices’ battery of Automatic Certifiers is one 
of the unique means used to make sure EP Audiotape always meets 
customer specifications. 

Type EP Audiotape is the extra precision magnetic recording 
tape for applications in computing, automation, telemetering and 
seismography. The Automatic Certifier records and plays back 
every inch of the EP Audiotape under test. These tests can be so 
demanding that if the tape fails to reproduce a single test pulse 
out of the 40 million put on a single reel, the entire reel is rejected. 
There are no ifs, ands or buts. 

This is one of many special quality-control operations to which 
EP Audiotape is subjected. From raw materials to hermetically 
sealed containers, every reel gets individual attention. 

EP Audiotape quality is so well verified by instruments like the 
Automatic Certifier that every reel is guaranteed to be defect-free! 
For more information write for free Bulletin T112A. Write Dept. 
TI, Audio Devices, Inc., 444 Madison Avenue, New York 22, N. Y. 


TYPE E a 


TeAOE matK 


AUDIO DEVICES, INC. 

444 Madison Ave., N. Y. 22, N. Y. 

In Hollywood: 840 N. Fairfax Ave. 

In Chicago: 5428 Milwaukee Ave. 

Export Dept.: 13 East 40th St., N. Y., 16 

Rectifier Division: 620 E. Dyer Rd., Santa Ana, Calif. 


nation circle 49 on inquiry card. 
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/, Electro 
Instruments 
-electronic, — 
totally transistorized 
digital voltmeter 


50 conversions per second * 1000 megohms input impedance + Fully automatic ranging 


DIGITAL VOLTMETER 
6 


ELECTRONIC 


8 LAO 
ite Ai 


t 
fe. Ses Drews Galil orety 
Model 8409 Voltmeter and Ratiometer 


all the features you want in a medium-speed digital voltmeter 


3 ranges, 9.999/99.99/999.9 volts 
Automatic, manual and remote ranging Plus y modules for every application 


atin ari AC: All transistorized Model 110; 
utom: g : 
Automatic polarity considerably faster AC/DC conver- 





One digit accuracy sion than presently available models. 
: Fully automatic ranging and direct 


BCD and decimal electrical output Ohmmeter: All transistorized Model KIM-000. Pro- 
Direct printer operation—local/remote control vides constant current through test resistor with 
negligible power dissipation. Voltage measurements 
New 54 ”x 19” front panel made across resistor and read out directly in ohms 
with fully automatic ranging. 
Modular construction throughout Also scanners, code converter modules, print control 
modules and many others to solve all digital problems 
— from simple voltmeter applications to complex data 
logging systems. 


7. 

. 

= 

2 

@ 4 digit in-line visual readout AC voltage readout on the Model 
° 8409. 

e 

. 

- 

e 


Provision for external reference voltage 
Ask your B representative for complete information. 


> phage th a 
— a ae Saves, ' . ee , Re 
hs we # canes? Ue re "2 B 
“ 
3540 Aero Court San Diego 11, California 
For more information circle 50 on inquiry card. 
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EVENTS —conrtinuep 


August 17-28 


Courses In Frontier Research On 
Digital Computers, sponsored by Uni- 
versity of North Carolina, will be 
held on campus, For information write 
James G. Steagall, University Exten- 
sion Div., Box 1050, Chapel Hill, N.C. 





August 18-21 


Western Electronic Show and Conven- 
tion, San Francisco, Calif. For infor- 
mation write WESCON, 1435 S. La 
Cienega Blvd., Los Angeles 35, Calif. 


August 24-26 


Appalachian Gas Measurement Short 
Course, sponsored by University of 
West Virginia, will be held on cam- 
pus. For information write School of 
Mines, Morgantown, West Virginia. 


August 24-29 

Infrared Spectroscopy Institute, 
sponsored by Fisk University, will be 
held on campus, For information write 
James R. Lawson, Fisk University, 
Infrared Spectroscopy Institute, Nash- 
ville, 8, Tenn. 


November 16-20 


Fifth International Automation Ex- 
position, The New York Trade Show 
Building, 500 Eighth Ave., New York 
City. For information write Richard 
Rimbach Associates, Mgmt., 845 
Ridge Ave., Pittsburgh 12, Penna. 





PORTABLE 
BRIDGES 


$115.00 


Wheatstone 
Range: 0.05 
to 50,000 ohms 


$175.00 


Kelvin 


Range: 0.00005 / 
to 2.1 ohms 


ey, 


154 Nassau St. 
EPIC Inc New York 38. N.Y. 
" Digby 9-2470 











Fer more information circle 43 on inquiry card. 
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f Controller 
Positioner 
Valve 


Complete, Pre-assembled Electric Modulating Unit 
Controls Process Temperatures at Less Cost! 


Right on the heels of the recently introduced FultroMatic air-actuated 
unit, Robertshaw engineers perfect this electrically operated version, 
the Fultro Lectric. 

This low-cost combination Controller-Positioner-Valve provides mod- 
ulating control of critical processes at about one-half the cost of two- 
and three-unit systems. 

Dependable accuracy: element responds to minute changes 
Positive valve positioning: no overshoot 

Adjustable proportional band easily changed on the job 
Simplified settings: easily reproducible 

Field reversibility for changing control action 

Easy to install: place valve in line, mount bulb, connect power 
Low maintenance: rugged design for trouble-free service 


For complete details and specifications, write for Bulletin JL-756 


CONTROLS COMPANY 


Mr. Controls 


FULTON SYLPHON DIVISION e« Knoxville 1, Tennessee 
For more information circle 51 on inquiry card. 
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| Weather-proof construction 


stymies erosion 


and corrosion 


Complete protection against erosion and corrosion 
is built into American Bi-Metal Thermometers, so 
you can always be sure of accurate temperature 
measurement. Both case and bezel are stainless 
steel, precisely fitted and gasketed to insure snug 
mating. Whatever the weather, rain, sand, dust, 
dirt, fumes and frost are sealed out by a heat-resist- 
ant gasket between case and thick cover glass. 

The stem of the American Bi-Metal Thermome- 
ter is mirror-smooth stainless steel. All joints are 
solidly welded. Top resistance to corrosion is 
teamed with strength, rigidity and tight closure 





against process pressures. 

Weather-proof American Bi-Metal Thermome- 
ters are noted for high sustained accuracy and long 
service life. There are mounting styles, dial sizes, 
temperature ranges and stem lengths to meet your 
needs exactly. Ask your industrial supply distribu- 





tor for help in proper selection. 





American Bi-Metal Thermometer 
with weather-proof stainless 
steel construction. 


mie AMERICAN INDUSTRIAL THERMOMETERS 
A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division + Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 
NI IYOON 9 











| TRADE MARK 
For more information circle §2 on inquiry card. 
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NOW! DETECT END POINT ELECTROMETRICALLY! 


c} 


& 


with Beckman?’ microelectrodes** 
eliminates nerve-wracking uncertainty of visual detection! 


--> 


Now...titrate such small quantities as a 
single drop —easily and accurately —with 
the Manostat Microtitrator, a modifica- 
tion of the Gilmont Ultramicroburet. The 
new Beckman Microelectrodes overcome 
the limitations of previous methods of 
titration, where larger quantities were 
required. And—this Manostat apparatus 
performs microtitration electrometrically, 
without need for visual adjustment of the 
end point. 

The Manostat Microtitrator is capable 
of both oxidation-reduction titration as 
well as acidimetry-alkalimetry...with 
special electrodes for each process. It may 

used with any high-impedance pH 
meter, such as the Beckman Zeromatic 
(shown in picture). The apparatus 
comes fully equipped with all accessories 
and solutions. Nothing else is needed but 
your pH meter. *Patent applied for. 

**Manufactured exclusively for Manostat Corp. 


REFERENCE ELECTRODE 


FROM HOW IT WORKS: Electrometric titration of micro quantities 
BURET requires a special type of electrode assembly which meets 
the space requirement. This is accomplished by a combination 
of the glass electrode membrane and container in one unit, 
AIR \N the pH sensitive glass membrane being sealed to the bottom 
STIRRER TUBE of a small test tune. This tube is then inserted into a refer- 
ence electrode solution contained in a U tube 
CONTAINER To further meet the limitations of reduced space, the buret 
tip, salt bridge to second reference electrode, and stirring 
CURRENT « pe mechanism are all combined in one unit. The buret tip is 
FLOW surrounded by a second glass tube which forms an annular 
sauce space through which air or an inert gas may be passed to 
ELECTRODE vigorously agitate the solution being titrated. The titrant 
itself serves as the salt bridge to the reference electrode 
Another electrode of similar construction is inserted into 
the U tube. The flow of current is therefore from this 
electrode through the reference solution, through the glass 
membrane to the unknown solution, then to the titrant and 
finally to the reference electrode 
Because of the high resistance of the glass membrane 
REFERENCE to ionic flow, problems of electrical leakage enter when the 
SOLUTION glass electrode is separated into two containers. To reduce 
gis this leakage, all glass parts of the electrode are treated 
with a hydrophobic coating of silicone. 


G 15654 MANOSTAT MICROTITRATOR, complete with Beckman Microelectrodes 
and all accessories, but without pH meter 245.00 


G 15655 MICROTITRATOR ACCESSORY KIT contains all equipment necessary to 


convert a Gilmont Ultramicroburet to M15654 128.50 


The EMI GREINER by EEX 20-26 N. MOORE STREET DEPT. 230 N. Y. 13, N. Y. 


For more information circle 53 on inquir 
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Tubexperience in action 


How clean ID of Superior tubing helped increase 
thermocouple electrical resistivity ratings 


Tubing with unusually clean, smooth ID and produced to 
very close tolerances is a prime requisite for sheathing ceramic- 
pack thermocouples. Any irregularities will destroy the effec- 
tiveness of the finished product in protecting equipment and 
processes which it serves. 


E. C. Smith Manufacturing Co., Conshohocken, Pa., relies 
on Superior to supply the tubing it needs to meet high-quality 
standards. The tubing ranges widely in sizes and analyses and 
includes many types of stainless steel in the 300 and 400 
Series, Hastelloy,' Nichrome V,? ‘A’ Nickel,’ Inconel,’ 
Monel,’ 30°7, Cupro Nickel, and titanium. How well Superior 
tubing satisfies requirements is indicated by resistivity tests 


Sworn Vibe 


recently made. Thermocouples sheathed with Superior tubing 
were found to have electrical resistivity ratings that exceeded 
published standards by 1,000,000 megohms. 


Superior’s long experience in producing small tubing to meet 
rigid specifications in a broad range of analyses, sizes and 
shapes helped E. C. Smith Manufacturing Co. improve its 
product. It is doing the same for manufacturers in many 
different industries. For detailed information on this tubing 
and the ability of Superior to help you, write for a free copy 
of Bulletin 41. Superior Tube Company, 1968 Germantown 
Ave., Norristown, Pa. 
' Reg. T. M. Haynes-Stellite Co. 


2? Reg. T. M. Driver-Harris Co. 
3 Reg. T. M. International Nickel Co. 


The big name in small tubing 
NORRISTOWN, PA. 
All analyses .010 in. to Y% in. OD—certain analyses in light walls up to 2Y4 in. OD 
West Coast: Pacific Tube Company, Los Angeles, California * FIRST STEEL TUBE MILL IN THE WEST 


For more information circle 54 on inquiry card. 
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Foxboro Type C 
VERNIER VALVACTOR* 


MOST UNIVERSALLY ADAPTA 
VALVE POSITIONER ON THE | 


INSTRUMENT 


’ w 





_. @ ar 
INCREASING INSTRUMENT PRESSURE | 
WNCREAJES VALVACTOR AiR OUTPL 

AIR TO LOWER MOTOR 


mae STROKE ———— ae. 
“ i 
Aim TO LIFT 
MOTOR 


The Type C Valvactor’s distinctive motion-balance princi- 
ple of stem positioning eliminates loading effects of heavy 
fixed-stroke actuating springs. Note compactness — the 
simplest mechanical design of any valve positioner. 


*Trademark of a precision valve positioner made by The Foxboro Co, 





FOXBORO 


REG U.S PAT OFF 


CONTROL VALVES AND POSITIONERS 


For more information « 


a ae 


Unique Flexibility Easily reversible in 
seconds. Sequencing by two simple 
adjustments. 


Super Response Full air-pressure output 
to diaphragm motor on signal air-pressure 
change as small as 12 of 1% of signal span. 


Extra Speed New, high capacity relay 
provides high speed positioning action. 


Positive Positioning Direct, motion- 
balance feed-back assures instantaneous, 
pin-point positioning. 


Now there's a positive-action, super- 
precision valve positioner that you can 
easily adapt to any diaphragm motor 
application — without exchange of parts! 
It's the Foxboro Type C Vernier Valvactor 
with unique motion-feedback. 

The Type C Valvactor has a master 
setting disc which provides easy change 
of action as required by the control 
system, as well as easy reversal of 
Valvactor action for air-to-open or 
air-to-close control valves. Adjusting 
for limited stem travel is equally simple 
... sequencing of several valves is a cinch! 

The Valvactor is the ideal solution to 
such problems as stem friction, plug 
friction, valve motor and transmission 
line lag, and extreme process line 
pressure changes. And it requires prac- 
tically no maintenance! Available 
with 3-gauge and by-pass manifold, or 
plain manifold. Write for full details. 


The Foxboro Company, 465 Norfolk St., 
Foxboro, Mass., U.S.A. 
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Recording 
Unit for 
Variable 1 


Bailey Recorder 
“pili is key to 
i lacn)\am “step-by-step” 
automation 


When you are pioneering a new process and 

don’t know all the answers, complete automa- 

Controlling gn’. % tion is seldom practical. The first step is to 
Unit for ¥ identify your variables and measure them. 
ore ] Nothing does this job better than a Bailey 
Recorder. One instrument can record any four 

variables that can be converted to electric or 


pheumatic signals. 


Once you get a better understanding of the 


Controlling ge | variables in your process, you will want to add 
Unit for ‘va ; 
Variable 2 


controls and feed back your measurements. 
Here’s where the versatility of the Bailey 
Recorder comes into play. For the same Bailey 
instrument you use to record variables is 


designed to accommodate plug-in control units. 


When you use a Bailey Recorder, you can build 
your instrumentation along with your process. 
At the start, you use only the plug-in units for 


Units added to recording. Then you add plug-in controls as 
Recorder-Controller 
as needed 


you see the need for them. 


For the complete story of how you can use a 
Bailey Recorder for step-by-step automation, 


see your Bailey Engineer. 6-424 


instruments and controls for power and process 


BAILEY METER COMPANY 


1041 IVANHOE ROAD ° CLEVELAND 10, OHIO 


in Canada— Baliey Meter Company Limited, Montreal 





For more information circle 56 on inquiry card. 


Page 678—Instruments & Control Systems—Vol. 32 











New Teletype Model 28 RT Set 


The Teletype Model 28 Reperforator Trans- 
mitter-Distributor Set features three facilities in one 
unit. It combines: (1) a typing or non-typing TAPE 
PUNCH ...with (2) a TAPE READER... plus 
(3) intermediate TAPE STORAGE facilities. 


This new equipment will accept 30 or 60 ma 
signals at line speed, convert them into perforations 
in paper tape, and retransmit the data at the same 
or another speed. 


Speeds from 60 to 200 WPM are available for 5- 
level code. A manual gearshift permits selection of 
60, 75 or 100 WPM, on units with either typing or 
non-typing tape punches. Units with non-typing 
tape punches operate at 200 WPM with a fixed 
gear arrangement. 


The Model 28 RT is adaptable to a wide range 
of applications. For example: 


Automatic Switching Systems. For high- 
speed, cross-office transfer of data. 


Relaying. Between carriers or circuits. 


Data Processing. Between terminal com- 
munications facilities and business machines. 


If you would like more information about this 
new and versatile Teletype unit, please write for 
descriptive literature to: Teletype Corporation, 
Dept. 23-E, 4100 Fullerton Ave., Chicago 39, Illinois. 


TELETYPE 


CORPORATION 
suesioiary or Western Electric Company.inc 
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I ntroducing 
the NEW Partlow Pneumatic Control 


New from Partlow... throttling- 
type pneumatic controls engineered 
to function with extreme accuracy, 
and sensitivity, under virtually any 
operating conditions. 

Actuated as they are by the power- 
ful, direct action of mercury, the 
Partlow pneumatics actually contain 
fewer parts than any other pneumatic 
control on the market... one reason 
why they’re.... Simpler to install 
e Simpler to maintain e Simpler 
to operate e Simpler to replace e 
and longer lasting, too. 


MODEL RVA 


Pneumatic Recording control, installed on new 
steam-heated cross-flow dryer built by Lydon 
Bros., Hackensack, N. J. 


OUTSTANDING FOR ACCURACY, 
SENSITIVITY AND FLEXIBILITY 


The new Partlow pneumatic con- 
trols are accurate to within }°7 of 
scale in any one of 10 ranges from 

30° to L100°F. Exceptionally sensi- 
tive too... providing positive, hair- 
trigger response even to fractional 
changes in temperature. And flexible 

with throttling range adjustable 
anywhere from 3 to 20% of scale 
range. 


COST LESS TO OWN AND 
OPERATE. . CUT “DOWN TIME” 
TO A MINIMUM! 


Because they contain fewer parts, 
Partlow pneumatic controls cost less 
to buy: next to nothing to operate 
and maintain. A// elements of the 
same range are interchangeable, which 
means they can be replaced right on 
the job instead of back in the factory 

“Down time’ is reduced to a mat- 
ter of minutes. And no expensive in- 
ventory of spare parts or spare in- 
struments is ever required. 
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CONTROLLED 
it~ AIR GAUGE 
CONTROLLED 
AIR LINE 





AIR-OPERATED 





PARTLOW MODEL 
RVA RECORDING 
PNEUMATIC TEM- 
PERATURE CONTROL 


STEAM OR 
FUEL LINE 


INLET AIR 
GAUGE 


Here are some of the accessories com- 
monly used with either the Recording 
Pneumatic Control (model RVA, 
shown) or the Indicating Type (model 
IVA) in a typical air-system installa- 
tion. accessories shown available, 
if desired. 











INSTANT RESPONSE 


to temperature changes is a key feature of the 
Partlow pneumatic. Built-in bulb sensitivity 
teamed with advanced mechanism design means 
a of saw hing on start-up and a 
fine line of control when the instrument has 
reached its throttling equilibrium. 


IDEAL FOR HAZARDOUS 
OR ‘SHOCK’ LOCATIONS ! 
There are no delicate electronic 

tubes or gadgets in the Partlow pneu- 
matic to get out of kilter, or possibly 
trigger an explosion. Its ruggedly sim- 
ple internal mechanism is virtually 
shock-and vibration-proof.. provides 
maximum resistance to moisture, 
fumes, acid and all types of corrosion. 
Long-life and trouble-free perform- 
ance are hallmarks of the pneumatics, 
as they are of all Partlow controls. 


EXCEPTIONALLY VERSATILE TOO! 
the Recording 





Both pneumatics 
and the Indicating models 
used in systems regulating the flow 


can be 


of steam, water or gas. . . or control- 

ling other air-operated devices. What- 

ever the nature of the heating appli- 

ance it actuates, the chances are 

there’s a Partlow pneumatic control 

to fit your requirements dependably 
. economically .. . precisely. 


MODEL IVA (interior view) 


New Partlow Pneumatic Indicating Control, 
with throttling range adjustable from 3 to 20°. 


SEND US YOUR SPECIFICATIONS 


Ask today for a control recom- 
mendation tailored for your specific 
requirements. Of course, if desired, 
you may field-test this superb new 
control without cost or obligation. For 
details write, wire or phone Dept. 
IA 559. 
zne Partlow Corp., New sasttord, 06 N. <: 


Export: —. Auriema, Inc., 85 
New York 4, N. Y. 


You can pay more but you can’t buy better than 


PARTLOW 


v So P88 A 9B E'S 
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Looking for savings, without sacrifice of quality, 
in a multi-unit control and recording installation? 
If so, this Daystrom-Weston “package” is for you. 
Both units are exceptional in their own right... 


ae. F 
the most compact, maintenance-free, versatile in- 
y, struments available. Together, the Model 6702-6134 
; : combination costs less per point than any other 


type of recording-controlling potentiometric in- 
struments. Both units employ the D-Pak® Constant 


F oO R G R EAT E rR Current Source, eliminating all standardizing 


mechanisms. 
ECONOMY The Model 6134 Non-Indicating Multipoint Con- 
troller and the Model 6702 Multipoint Recorder 
each accommodate up to 6 separate imputs. (The 
latter can record as many as 18 additional points 
if desired.) Each control unit is unitized and inde- 
pendent .. . provides precise 2- or 3-position elec- 
tric contact control. 
Two distinctly separate circuits afford dual pro- 
tection on overtemperature. Alarm circuits set for 
individual points in the Recorder provide high or 
low temperature cut-off as desired. Two separate 
or one common thermocouple can be used for each 
point — as the installation demands. 


Control packages, including panels and accessories, 
can be suited to your specific application. 


This exclusive 
space saving combination 
provides the finest in 


precision performance with 


unmatched low cost! | 








For further information, contact your local 
Weston representative...or write to 
Daystrom-Weston Sales Division, Newark 12, 
N. J. In Canada: Daystrom Ltd., 840 Cale- 
donia Rd., Toronto 19, Ont. Export: Daystrom 
Int’l., 100 Empire St., Newark 12, N. J. 


| ee DAYSTROM 
WESTON 
Wold Loador in 





SAVSTROM-WESTON INDUSTRIAL INSTRUMENTS include a full line of recording and controlling potentiometers with strip and circular charts; 
mechanical recorders and indicators for pressure, temperature and flow; and non-indicating controllers, both electric and pneumatic 
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HAGAN NEWSLETTER 


Behind the Panel 


3,850,000 LB/HR BOILER (WORLD'S LARGEST) TO HAVE HAGAN CONTROLS 


TVA's Widows Creek Station will have a twin furnace boiler powering a turbo-generator rated at 
500,000 KW, and is expected to go in service in mid-1960. The Hagan Control package for this giant 
boiler includes: combustion, 3-element feedwater and air heater temperature control systems, 

all principal metering, panel boards and automatic data processing system. The data system, 
supplied by Hagan's Kybernetes division, will continuously monitor 475 variables, and log 90 

of these. In addition, any group may be selected for trend logging or demand logging. Each of 
these: special functions may be initiated without interrupting the basic scanning which monitors 
for off-normal conditions. Of primary interest is the fact that the Kybernetes system is 
capable of adding integrating and computing control functions, so that completely automatic 
station operation is a future possibility. (Item E-1l) 


PERFORMANCE GUIDES SELECTION OF SINGLE CONTROL SUPPLIER 


A major gas turbine manufacturer chose several manufacturers to supply control components, 
among them Hagan. As operating experience accumulated, it became evident that the Hagan 
components were superior in terms of reliability and accuracy. More and more Hagan components 
were specified, until today, the whole control package on every turbine is made up of 

Hagan equipment. Included are shockproof ratio totalizers, gas turbine thermostats, hydraulic 
toggle valves, sequential totalizers, and other Hagan components specifically engineered for 
the type of rugged service encountered by both stationary and mobile gas turbines. (Item E-2) 


ALLOYS DEMAND PRECISE TEMPERATURE CONTROL DURING SOAKING 


Soaking pits which are used for the heating of alloy steels must have a precision temperature 
control. The billets must be brought up to an exact temperature at a controlled rate; any 

over- or under-shooting of the desired temperature will have an adverse effect on the 
characteristics of the alloy. That is why Hagan fuel-air ratio, pit temperature and recuperator 
temperature controls were installed on a series of six new pits recently built by a major 

steel producer. The pits have been in service for nearly a year, heating alloy steels 
primarily, and operators are pleased with the performance of the Hagan controls. Required 
temperatures are reached at the proper rate, there is absolutely no over-shoot, and maintenance 
of the control equipment has been merely routine. (Item E-3) 


WHEN "START-UP TIME" IS AN IMPORTANT FACTOR 


Getting an installation going after construction is complete usually depends on how fast the 
control system can be put into operation. And that in turn usually depends on the skill and 
experience of the field engineer in charge. At a recent Hagan installation involving complete 
combustion control systems for twelve open hearth furnaces, sixty days of service time was 
included in the contract. The twelve furnaces are in excellent operation, and the total service 
time used amounted to only fifteen days. There are two reasons for this: one is that the 

Hagan field service engineer knew exactly what he was doing, and the second is the elegant 
simplicity of Hagan control components and the fact that they are shop calibrated and ready 

to go to work as soon as installed. This allows operating personnel to become familiar with 

the simple adjustments quickly and easily. At another installation which included combustion 
control, feed water control and principal metering on three large boilers, the superintendent 
stated that the thing he liked best about the systems was the ease with which they went into 
operation, and the excellent services rendered by the Hagan field engineer in charge. (Item E-4) 


KYBERNETES DATA LOGGING SYSTEM FOR REFINERY 


Scanning and providing visual readout of 100 temperature points in a catalytic reformer, this 
data system, designed and built by Hagan's Kybernetes division, can be expanded to accommodate 
readout of flow and pressure data. Installed to provide operating experience with data 
loggers in refinery operation, the system is seen as being the first step in the use of 
complete computer control. (Item E-5) 


HAGAN CHEMICALS & CONTROLS, INC. 


Hagan Building, Room 704, Pittsburgh 30, Pennsylvania 
In Canada: Hagan Corporation (Canada) Limited, Toronto 
European Division: Via Flumendosa No. 13, Milano, Italy 



































If you would like more information on any of the above items, check the appropriate box below. 
O) Item E-1l C) Item E-2 O) Item E-3 O Item E-4 O) Item E-5 


For more information on Item For more information on Item For more information on Item For more information on Iter For more information on Item 
E-I circle 60 on inquiry card E-2 circle 61 on inquiry card. E-3 circle 62 on inquiry card. E-4 circle 63 on inquiry card. E-5 circle 64 on inquiry card, 
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VOLTAGE -T0 - DIGITAL 


SOLID BOTH WAYS 


meten 


| aes i. J DIGITAL-T0-VOLTAGE 





MULTIVERTER with compatible MULTIPLEXER 
and SAMPLE & HOLD—Completely Transistorized 


Increasing speed, accuracy and reliability requirements 
of digitalz@analog conversion led Packard Bell Com- 
puter to develop the MULTIVERTER, the first com- 
pletely solid state high speed (4 microseconds per bit ) 
conversion system accurate to .01@—and the only con- 
version system with compatible solid state Multiplexer 


and Sample and Hold. 


SELF-POWERED DIGITAL-TO-ANALOG nes 
Among the several available 

MULTIVERTER Models 

is a self-powered Digital- 

to-Analog Converter with 

accuracies up to .01% and 


speeds of less than one microsecond. 


PACKARD BELL COMPUTER CORP 


A subsidiary of Packard Bell Electronics 


1905 S. Armacost Ave. + Los Angeles 25, California 
GR 8-4247 


y card 
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Recommendations by 





THE RECOMMENDED PRACTICES COMMITTEE 


of the 


INTERNATIONAL SOCIETY OF SYSTEMS ENGINEERS 


A Compilation of Finagle’s Universal Laws for Systems Engineers 


Axiom 
Axiom 
Axiom 


Axiom 


Axiom 
{xiom 
Axiom 


{xiom 
Axiom 


{xiom 


{xiom 
Axiom 


Axiom 
{xiom 
A 110m 


4 riom 
Axiom 


{xiom 


{xiom 


A vom 


NOTE: 





In any calculation, any error which can creep in will do so. 

Any error will be in the direction of most harm. 

In any formula, constants (especially from engineering hand- 
books) are to be treated as variables. 

The best approximation of service conditions in the laboratory 
will not begin to meet those conditions encountered in actual 
service. 

The most vital dimension on any plan or drawing stands the 
greatest chance of being omitted, 

If only one bid can be secured on any project, the price will be 
unreasonable. 

If a test installation functions perfectly, all susequent production 
units will malfunction. 

All delivery promises must be multiplied by a factor of 5.0. 
Major changes in construction will always be requested after 
fabrication is nearly completed. 

Parts that positively cannot be assembled in improper order 
will be. 

Interchangeable parts won't. 

Manufacturer’s specifications of performance should be multi- 
plied by a factor of 0.5. 

Salesmen’s claims for performance should be multiplied by a 
factor of 0.25. 

Installation and Operating Instructions shipped with any device 
will be promptly discarded by the Receiving Department. 

Any device requiring service or adjustment will be least ac- 
cessible. 

Service conditions as given on specifications will be exceeded. 
If more than one person is responsible for a miscalculation, no 
one will be at fault. 

Identical units which test in an identical fashion will not behave 
in an identical fashion in the field. 

If, in engineering practice, a safety factor is set through service 
experience at an ultimate value, an ingenious idiot will promptly 
calculate a method to exceed said safety factor. 

Warranty and guarantee clauses are voided by payment of the 
invoice. 

While the accuracy of the above Axioms is vouched for, the 
Committee does not feel that this compilation is by any means 
complete. The Committee will welcome any additions conforming 
to good systems engineering practice to the list. 


Bougar T. Factor, Chairman 





INTERNATIONAL SOCIETY OF 


SYSTEMS ENGINEERS 


3.1416 HOGWASH AVE., OIL CITY, PA. 
THIS IS TO CERTIFY THAT 


HAVING SUCCESSFULLY ASSEI A THOROUGH EX- 
AMINATION ON FINNAGLES LAWS, MISREADING BLUE- 
PRINTS AND UNDERESTIMATING COSTS AND COMPE- 
TITION, IS HEREBY ENTITLED TO PRACTICE ALL 
FORMS OF SYSTEMS ENGINEERING, ADVANCED SIDE- 
WALK SUPERINTENDING, AND DO-IT-YOURSELF CON- 
STRUCTION. 
Annual Dues $1.00 
Bougar T. Factor, President 


Panhandle Pete, Secretary 
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OKOFLEX 


distributors 


California 


E. Danielson 

The Okonite Company 
427 West 5th Street 
Los Angeles 13 


J. B. Caldwell 

The Okonite Company 
701 Phelps Street 
San Francisco 24 


Canada 


Robert Muddiman Co., Ltd. 
739 Mountain Street 
Montreal 


Robert Muddiman Co., Ltd. 
58 St. Clair Ave., E. 
Toronto 


Florida 
George F. Bohman 


1239 Newcastle Drive 
Orlando 


Georgia 
James T. Heagarty & Co. 


560 W. Oglethorpe Ave. 
Savannah 


Instruments Associates 
7943 S. Exchange Ave. 
Chicago 17 


Massachusetts 


Benson-Funk, Inc. 
P. O. Box 31 
Newton Lower Falls 62 


Missouri 


Fred Zopff 
8030 Manchester Road 
St. Louis 17 


New Jersey 


Fluid Controls Co. 
of New York, Inc. 

646 Anderson Ave. 

Cliffside Park 


Oklahoma 


Ben McKalip Co. 
4176 E. Admiral Place 
Tulsa 


Pennsylvania 


Arobone and Cline 
33rd & Arch Streets 
Philadelphia 4 


Tennessee 


All-South Sales & Engineering Co. 
P. O. Box 5271 
Memphis 16 


Texas 


J. K. Moore Company 
3115 Leeland Avenue 
Houston 3 





XY approach reduces 


New o3-w 


cost of instrument tubing 


New Okofiex® armored instrument tubing costs less to install than single tubes, yet gives 
vastly increased resistance to corrosion and mechanical abuse. In addition, Okoflex costs 
no more than ordinary multiple instrument tubing. 
Here is the Okoflex three-way approach to reducing your instrument tubing costs: 





Single Tubes Okoflex 














Lower installation cost 
aL An Okoflex assembly, consisting 
Q of several tubes, takes about the 
same time to install as a single tube. 
Existing structures can be used for sup- 
port, and standard fittings are used for 
attachment. Armored Okoflex can be 
“fished”? quickly through inaccessible or 
hazardous locations without fear of tube 
damage. In addition, Okoflex can be 
taken down and used over and over 

again. It is completely salvageable. 


More durability 
Only Okoflex has a Mylar® tape over 


its core of tubes. This DuPont poly- 
ester film provides extra protection against both 
environmental corrosion and galvanic action 
between the tubes and a metallic covering. One 
of several Okoflex coverings—each designed for 
a specific situation—protects the tubes from both 
physical damage and corrosion. All tubes are 
tested at not less than 150 psi prior to cabling, 
and every foot of an Okoflex corrosion-resistant 
sheath is electrically tested at 4,000 volts to insure 
that no perforations are present 


Tube flattening eliminated 
33 Okoflex cabled tubes—spiraled 

like strands of rope—can be 
bent on a small radius without distortion 
or flattening. Circular in shape, Okoflex’ 
smooth exterior permits easy water and 
vapor-tight connections with standard 
fittings. Stresses are distributed evenly 
to give excellent resistance to mechanical 
abuse. And on delivery, you'll find that 
every tube is usable . . . none bent or 
damaged. 


For engineering information and prices, contact the Okoflex distributor nearest you. He is listed on the opposite page. 








THE OKONITE COMPANY 
Subsidiary of Kennecott Copper Corporation 
Passaic, New Jersey 








OKOFLEX...the low cost way to install instrument tubing , 
Bee eat UU eee irs itt key a 
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FROM START OF LOGICAL DESIGN 
TO COMPLETED SYSTEM IN MONTHS 








eeeeseseseeceseeeesese 

7 

e 

° SCHEDULE 
TIMESAVERS: 


directly from your logical 
design to system wiring. 


Wiring is rapid, 
reliable, and permanent; yet,is 


OPTIMUM SOLUTION: easy to modify at any time. 
System debugging is routine, 
thanks to standard logical 


elements and 
T-PACs: standard waveforms. 
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Scientific and Industrial Glass 
Blowing and Laboratory Tech- 
niques, by W. E. Barr and Victor 
J. Anhorn, (c1959) Instruments Pub- 
lishing Company, 845 Ridge Ave., 
Pittsburgh 12, Penna. 380 plus XXViil 
pages. $5. New revised, up-to-date 
edition covers construction in detail. 
Explains operating principles of all 
pieces. Includes review of history and 
most recent developments. 300 illus- 
trations. 

Television in Science and Indus- 
try, by V. K. Zworykin, E. G. Ram- 
berg, and L. E. Flory. [cl1958.] John 
Wiley & Sons, New York 16, N.Y. 
300 p. $10. 914 in. Discusses the fields 
of application of closed-circuit tele- 
vision, the essential apparatus includ- 
ing color and stereo television and 
the television microscope. Reviews the 
achievements in industry, physical 
and engineering research, medicine 
and biology, commerce, and military 
uses. 

Sourcebook on Atomic Energy, 
ed. 2 by Samuel Glasstone. [c1958.] 
D. Van Nostrand Co., Princeton, N.J. 
641 p. $4.40. 914 in. Author is con- 
sultant to the U. S. Atomic Energy 
Commission which sponsored the first 
edition (1950) and has requested this 
revision. This edition has a new chap- 
ter on nuclear reactors. 

The Junction Transistor and Its 
Applications, edited by E. Wolfen- 
dale. 1958. Macmillan Co., New York 
11, N.Y. 394 p. $7.50. 914 in. Based 
on the experience of a group of engi- 
neers and physicists who have long 
worked with semiconductors and their 
applications. Deals with physics and 
characteristics of transistors and with 
design of circuits. 

The Atom and the Energy Revo- 
lution, by Norman Lansdell. [1958.] 
Philosophical Library, New York 16, 
N. Y. 200 p. $6. 914 in. Considers the 
atom, its energy, and methods of re- 
leasing it, materials for development 
of atomic energy, exploitation of 
atomic energy by separate countries 
and international organizations, haz- 
ards and insurance, and impact on 
the world in general. 

Impedance Matching, edited by 
Alexander Schure. [c1958.] John F. 
Rider, New York 11, N.Y. 119 p., 
unbound. $2.90. 814 in. Deals with 
impedance matching at audio fre- 
quencies, radio frequencies and in 
transistor circuits, and considers de- 
vices commonly used in transfer of 
energy from the “source” or “gen- 
erator” to the “load.” 
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Now, from the Laboratories of CLARE, 


THE MOST EXCITING RELAY DESIGN OF THE YEAR 


NEW SI X-IN-LINE HGGF RELAY BRINGS BIG SAVINGS 
IN SPACE, POWER, AND COST 


Latest in the Clare line of Mercury-wetted Contact This striking new design provides the most re- 
Relays, world famous for their billions of opera- liable, durable, maintenance-free relays ever made 
tions*, is Type HG6F, asix-in-line flat-pack relay. anywhere, p/us these savings. 


SAVES SPACE-— 

Unique packaging affords up to 50% 

savings in space over cylindrical 

multi-element mercury- 
wetted contact relays. 


SAVES POWER— 
Six switches per coil saves 
operating power. 


SAVES COST — 
Switch cost as much as 26% be- 
low cost of same number of switches 
in cylindrical packages. 

















*Mercury-wetted contact relays on test have completed 
over 8 billion operations with a contact-load of 250 volt- 
Vaal ol:14:3- ar Dale m-1a- Me SCLImeLeliale ti gelare| 





Compact CLARE 
TYPE HG6F Relay ready 


MECHANICAL 
for mounting. Overall 
FEATURES dimensions: 3.640°x3.125 "x 1.046 


Flat, rectangular package makes 

most efficient use of chassis space. 

Printed circuit mounting eliminates 

customary internal wiring except for 

coil leads. 

Units can be stacked in line without 

interaction. 

No shelf deterioration; requires no i ; 

maintenance. | tea) ; or = 4 

Contacts cannot wear, get dirty, Arrangement of 1 ie y Four CLARE Type 
stick by locking or welding, nor six-in-line mer- i é HG6F relays mount 
chatter. cury-wetted con- in a space 50% 
Tamper proof. tact switches on less than cylin- 
Completely protected against dust printed circuit drical multi-ele- 
and dirt, corrosive fumes, and ex- panel, ment assemblies. 
plosive atmospheres. 

No mechanical damage when sub- 

jected to usual military shock and 

vibration tests. 


ELECTRICAL 
FEATURES 


Life expectancy measured in billions 

of operations. ‘ 
No contact chatter or bounce. 

Low and consistent contact resist- SEND FOR BROCHURE CPC-2 


i ol For complete information, contact C. P. Clare & Co., 3101 Pratt 
Full line of coil resistances. eae eG 
Contacts rated at 5 amperes, 500 Blvd., Chicago 45, Illinois. In Canada: C. P. Clare Canada Ltd., 
volts (d-c or rms) : 
ekiak sd \cildae tation te PALO CMU Tal- Wes) (0-1:) OU Me) cola) Comm bo pmm OF-1e](- ay -We [01 d-1-1- am Of OU nd ol 
closing and current prior to 
opening, 250 volt-amperes 
maximum, 
Nominal operating time: 1 watt in- 


put, 11 milliseconds; 2 watts input, 
7 milliseconds; 4 watts input, 5 milli- y 
seconds. LL i Y. ’ 


Release time: 4 milliseconds or less. 


Maxim continuous dissipation: : : ; 
5 watts at 100° Fr. FIRST in the industrial field 


















This “Movement” 


is Centered \ 


9 


The rotary movement in Ashcroft Duragauges has a geared center shaft on which 
the pointer is mounted. When pressure flexes the Bourdon tube, the pointer is 
always positively positioned. You can rely on the Duragauge for precise accuracy 
in measuring pressure no matter how severe the conditions of service. 

Correct calibration is guaranteed: the one-piece link between movement and 
Bourdon tube prevents slippage or parting under tension. Recalibration is easy 
from front or rear. Universal adjustability permits uni- 
formly graduated dials. 

You can order Ashcroft Duragauges with all-stainless- 
steel movement or stainless steel with nylon bearings and 
pinion gear. A complete choice of Bourdon tube materials, 
pressure ranges, dial sizes and case designs and materials 
is available. Your industrial supply distributor will gladly 
help you select the best combination for your requirements. Ashcroft Duragauge in 
So, be certain of highest sustained accuracy, durability and _—_Alumalife® case—a life- 


‘ : time case made of spe- 
economy — specify Ashcroft Duragauges. cial aluminum alloy. 


rie =ASHCROFT PRESSURE GAUGES 


Ml 


TRADE MARK 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division + Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
For more ir rcle 70 on inquiry card 


MANNING 
‘INI JUOOW 9 
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WAY-PAC LOAD TOTALIZER UNIT 


HYDRAULIC CELLS “NATUR- 
ALLY” DAMPEN OUT OSCILLA- 
TIONS OF VIBRATORY LOADS 

Precision weighing of a vibratory 
load poses a troublesome problem for 
the instrument man. This is particularly 
true if the oscillations of the vibrations 
are irregular in both magnitude and 
time. 

Where effort is made to use elec- 
trical load cells to do this job, filters are 
employed. In many instances, the drift 
of the filter is greater than the desired 
measurement. 

Engineering-wise it is a well-known 
fact that oil has within itself the natural 
property of dampening out vibrations. 
This, plus the proper engineering of tub- 
ing and valves, make the Emery En- 
gineered Weighing System the most ef- 
fective method available today for solv- 
ing the problem of dampening out 
troublesome vibrations to give precision 
weighing of vibratory loads. 


When writing, refer to Item 1009 





COMBINES 


The new, simple, self-contained 
Emery WAY-PAC Load Totalizer Unit, 
a device for combining the loads on 
two, three, or four WAY-PAC Cells, has 
a sensitivity of 1 part in 5,000 and will 
accept the maximum capacities of both 
the 1,000 Ib. and the 5,000 Ib. cells. It 
is shock resistant, weather-proof, and is 
not affected by temperature variations. 

Measuring 912” in overall height, 
the totalizer contains diaphragms each 
of which exerts a load on a floating 
force frame. The force frame, in turn, 
exerts this total load on the totalizing 
diaphragm where it is again converted 
into a combined output hydraulic pres- 
sure which represents the combined load 
on two, three, or four WAY-PAC cells. 
All types of indicating, recording and 
controlling instrumentation may be used 
in conjunction with the WAY-PAC Load 
Totalizer. 

When writing, refer to Item 1006 





WAY-PAC HYDRAULIC CELL LINE 


IS 


NOW EAPANDED TO 5,000 LB. eee 
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1 DIAPHRAGM 2 OIL 


——— 10%" DIA BC 


3 OIL FITTING 





4 PROTECTIVE BOOT (neoprene) 


§ BAR STOCK ALUMINUM § CAST ALUMINUM 7 ROLLING BALL 8 POSITIONING BALLS 
Cross section of the new 5,000 Ib. capacity WAY-PAC Compression Cell with the exclusive 


Emery 


The _ recently-introduced line of 
Emery WAY-PAC Hydraulic Load Cells 
has now been expanded to include ca- 
pacities of 5,000 Ibs. The original WAY- 
PAC line was limited in its rating up 
to 1,000 Ibs. 

The WAY-PAC 5,000 Ib. cells are 
similar to the previous 1,000 Ib. cells 
in manufacture but the new dimensions 





“rolling ball head” (Type AC-5-RB). 


are different. Included in the line are: 
the AC-5, Compression; the AC-5-RB, 
Compression with “rolling ball” head; 
the AU-5, Tension; the AT-5, Cable 
Tension; and the AD-S, Strut Cell. The 
same instrumentation which teams up 
so well with the 1,000 Ib. series works 
equally well with the new 5,000 Ib. line. 
When writing, refer to Item 1008 


HYDRAULIC CELL LOADS 


WAY-PAC LOAD TOTALIZER 


The new WAY-PAC Load Totoalizer combines 
the loads on two, three or four WAY-PAC 
Load Cells. 





NEW 1912” DIAL INDICATOR 
WILL IMPROVE ACCURACY OF 
CELL PRESSURE READINGS 

Taking pressure readings with in- 
creased accuracy is much easier with the 
new Emery 19%” dial indicator. Pre- 
viously, the largest dial offered mea- 
sured 1612” in diameter. 

Since the basic objective of dial 
reading is accuracy, our 1912” indicator 
makes possible greater accuracy than 
ever before. Because of the larger scale 
length, graduations can be better matched 
to the job. Easy and accurate readings 
are a basic advantage with the new 
Emery 19!” indicator 

When writing, refer to Item 1007 





| item 1007 0 





rT am interested in the following: 
Item 1006 [] Item 1008 [] 
Item 1009 [] 


Seeing Representative [] 


THE A. H. EMERY COMPANY 


New Canaan, 


Conn. 





cian WEIGHING SYSTEMS 
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Temperatures from -150°F to 1250°F 
Altitudes to 350,000 feet 











TENNEY OFFERS WIDEST RANGE OF 
ENVIRONMENTAL TEST EQUIPMENT 


a / 


> Fi 


Inst 


Picture a test chamber as large as a 
house; imagine another as small as a type- 
writer; then think of the rangeof sizes 
between these extremes. Now you have 
an idea of the tremendous size-range of 
environmental chambers that Tenney has 
produced for companies all over the 
world. 


Bene. 


——s ENGINEERING, INC. 





1090 SPRINGFIELD ROAD, UNION, N. J. 


AND BALTIMORE, MD. 
. ircle 72 


PLANTS: UNION, N. J. 


For more inforrr 
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WORLD 


ation 


The range of uses is just as wide! Altitude, 
temperature, humidity, alone or in com- 
binations, as well as explosion, sand, dust, 
fog and any other possible environment, 
can and have been accurately simulated 
in Tenney chambers. No wonder Tenney 
produces more chambers than any other 
company in the field! 


Write for a descriptive catalog and complete 
information on Tenney’s research and development, 
engineering consultation, and design services. 











LEADER IN ENVIRONMENTAL TEST EQUIPMENT 
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dé ENGINEERED TUBE FITTINGS — VALVES — TUBING TOOLS 




















How Hi-Seal tube fitting design 


simplifies instrumentation piping layouts 


The butt-joint feature of Hi-Seal fit- 
tings is a design consideration ac 
claimed by fitting users throughout 
industry. The tube does not enter 
body of fitting! It bottoms on the 
shoulder of the sleeve. This butt joint 
feature makes possible far more com- 
pact piping layouts than other fittings. 

Users have obtained these benefits: 
(1) cuts space requirements up to 
50%; (2) reduces number of bends 
required; (3) cuts man hours and in- 
stallation time; (4) substantially re- 
duces the amount of tubing needed; 
(5) permits the use of straight lengths 
of .028” copper tubing in bending 
temper instead of .032” soft tubing in 
coils; (6) ends need for straightening. 


FOOLPROOF ASSEMBLY — Anyone can 
make leakproof connections with Hi- 
Seal fittings. There is only one way 
to assemble the Hi-Seal fitting 
only one way tubing can go into 
sleeve . . . only one way sleeve can 
go into fitting. 

Hi-Seal design also makes mainte- 
nance of equipment easier through 
quicker disassembly and assembly of 
joints — may be disconnected and re- 




















Because of the butt joint, this 
fitting permits bends to be made 
close to the end of the tubing 
where space is limited. 


connected as often as desired. 


COMPLETE LINE — Hi-Seal fittings are 
available in brass, steel, stainless steel. 
Also can be furnished in Titanium, 
Tantalum and other metals. Steel 
fittings supplied with cadmium plate 
or black phosphate finish. Conform to 
J.1.C., A.S.M.E. and A.S.A. standards. 
In sizes for %” to 1%” O.D. tubing. 
Furnished with Long Dryseal pipe 
threads or straight thread port seal. 


Write for Bulletin No. 3061 


Visit our Booth No. 1538 at the Design Engineering Show 


THE IMPERIAL BRASS MFG. CO. 


6300 W. Howard St., Chicago 48, Illinois 
In Canada: 18 Hook Ave., Toronto, Ontario 





IMPERIAL 


New high-pressure valves 
assemble directly to tubing, 
eliminate additional fittings 


A revolutionary new line of Imperial 
needle valves designed for working 
pressures up to 5,000 psi., and tem 
peratures to 450° F., employs Hi-Seal 
tubing connections. 

These valves attach directly to tub 
ing and eliminate additional fittings. 
This not only reduces cost but cuts 
installation time and eliminates prin 
cipal source of leakage. 

For low pressure instrumentation 
service, Imperial also supplies a com 
plete line of fluid control valves in 
diaphragm, plug, (2, 3, and 4-way 
styles) — needle and toggle types. 


Write for Bulletin 3096, or 
Catalog No, 200 


Dimensional Bends = -—D 


easily made with om 


re 
Imperial Blue 


Dot Benders 


Nt ati 


Need 
nw 


It’s no trick to make bends at any 
desired point—that conform to di 
mensional requirements as to devel 
oped tube length and location — when 
vou use Imperial Blue Dot Benders 
Full instructions with each bender 

Imperial Benders are of the open 
side type. They slip over the tubing 
where the bend is desired — handy in 
hard-to-get-at places or when tubing 
has one end connected. 

They form neat, accurate bends on 
hard or soft tubing without anneal 
ing. Calibrated for bending any angle 
up to 180°. 

Wide range of individual and com 
bination benders for 2 to 7 sizes - 
from 4" to %” O.D. (%”" to %4" nom.). 


Write for Bulletin No. 3088 


CONTACT YOUR INDUSTRIAL 

DISTRIBUTOR OR WRITE TO: 
eee ew eee eee eee eee aaa a aay 
THE IMPERIAL BRASS MFG. CO. 
Dept. ICS-59, 6300 W. Howard St., 
Chicago 48, Ill. 


Please rush me 
No. 3096 


Bulletins No. 3061 
No. 3088 Cat. No. 200 


Name 

Title 

Company 

Street 

City Zone State 
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PORT 
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No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 

No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 


You can dispense with oil filters and dust filters when 
you install °Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding over a long pump life. 
vanes, or other enemies of long life and constant perform- . 
ance complicate a Nash. No aftercoolers are needed. You Low maintenance cost. 
will find it profitable to investigate these pumps, now. PT 


NAS ENGINEERING COMPANY 
370 WILSON, SO, NORWALK, CONN. 
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In the wind tunnel of the Naval Supersonic Laboratory at M.LT., a missile model is subjected to speeds 
of several Mach numbers. B-L-H SR-4 bonded wire strain gages report longitudinal and latitudinal 
stresses, drag, lift, etc., with high accuracy. 


B-L-H ELECTRONIC TRANSDUCERS measure 
forces with new ease and accuracy 


With the arrival of the Space Age have come increasingly severe demands on 
measuring instrumentation for precision and versatility. Accurate center of gravity 
computations, for example, are now more than important—they are vital. 
B-L-H SR-4* transducers are highly responsive, durable and adaptable. Stock 
units offer long-term accuracy of +1/10% and repeatability of +1/20%. They 
will measure any forces involving tension or compression, torque, etc. With 
appropriate instrumentation, they can also determine center of gravity, weigh 
loads at rest or in motion, control batch and continuous processes, and record 
all data required. The type and number of applications are virtually unlimited. 
The heart of every B-L-H transducer is its SR-4 bonded wire strain gages. They 
are bonded to a metal element in the transducer and approximately 10 milliam- 
peres is fed through them. They receive the same strains as the transducer when a 
force is applied. Their electrical resistance changes in linear relationship with 
strain. The voltage output can be calibrated directly in terms of load—or fed into 
any common types of instrumentation, such as dial indicators, graphic recorders, 
digital printers, computers, etc. 
For more information on SR-4 electronic transducers—load cells, pressure cells, 
or torque meters—ask to have a B-L-H man call on you—or write on your 
company letterhead for a copy of ‘“‘Modern Force Measurement.” Address (top to bottom) Load cell, pressure 
Dept. TE. cell,and torque meter transducers. 


BALDWIN :- LIMA: HAMILTON 


Blectronics & Instrumentation Division 
Waltham, Mass. 


SR-4*® strain gages © Transducers ¢ Testing machines 
Copyright 195 
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Professional Personnel Requisition 





Controls & Instrumentation Engineers 


Marquardt Aircraft — a leader in air and space propulsion and control sys- 
tems, high altitude rocket research and weapon support systems — offers 
a creative engineering environment in which you will find significant active 
projects. These include engine control systems for nuclear turbojet, inlet 
control systems for the North American F-108 and Hound Dog missile, 
control systems for the supersonic ramjet engine, feasibility studies of 
advanced and unique engine cycles, nozzle control for advanced ballistic 
missile components and other power system actuators. These control units 
include fluid and gas operated servo systems suited for environments 


: 
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above one thousand degrees. 


If you are an engineer experienced in fluid dynamics or fluid operated 
controls and interested in mechanisms designed for severe environmental 
conditions, you should consider one of the following engineering oppor- 


tunities at Marquardt: 


CONTROLS DESIGN 


To create components for pneumatic and 
hydraulic control systems. Work ranges 
from simple piston actuators to complex 
speed computing devices. All designed for 
high sensitivity, fast response, extreme 
environmental conditions and light weight. 
Should be experienced in machine design 
and have an understanding of basic design 
analysis. 


CONTROLS ANALYSIS 


To investigate aircraft and missile control 
problems through the application of analy- 
sis methods in mechanics and dynamics, heat 
transfer, compressible flow, and servomech- 
anisms. Position offers opportunity for cre- 
ative engineering. 

CONTROLS DEVELOPMENT 
Opportunity to create workable controls 
components. Must have a “feel” for hard- 
ware and desire to undertake broad engi- 
neering responsibility. Opportunity to solve 
“on-the-spot” engineering problems utiliz- 
ing pneumatic and hydraulic control analy- 
sis techniques. 


For additional information, please write 
Mr. Floyd E. Hargiss, Manager 
Pr al Per |, Dept. M-1 
Marquardt Aircraft Co. 
16555 Saticoy Street 
Van Nuys, California 
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ENGINEERING STANDARDS 


Implement, establish and/or originate the 
use of standards both design and hardware 
for reduction of time and cost of engineer- 
ing effort. Must have knowledge of hydrau- 
lic and pneumatic design and components. 
Should be capable of setting up an evalua- 
tion program as required. Requires ability 
to work with many engineering groups both 
in advisory and service capacity. 


CONTROL RELIABILITY 


To predict reliability of control of units and 
recommend appropriate design changes. 
Knowledge of servomechanisms and feed- 
back theory desirable. Should have _ back- 
ground in statistics and experience in reli- 
ability field. 

INSTRUMENTATION 


Specification and design of instrument com- 
ponents and systems for ground testing of 
supersonic ramjet engines, jet engine com- 
ponents, inlet controls, nuclear powerplant 
controls and emergency power units. Prefer 
instrumentation experience, including data 
acquisition and processing equipment. 
Familiar with process control systems. 


of 
arquard. 
AIRCRAFT CO. 


COOPER DEVELOPMENT CORP.—MONROVIA, CALIFORNIA—A MARQUARDT SUBSIDIARY 


; oe . 
Lah} J 


\ . 
ai ee oe . 
Soe vader heb eel Gs 











ete eels te ee fd ees 





oe] 
4 


iad OS OG MH Ca 
beth ath di ih die dee ee de de 





BRISTOL Indicating Electronic Dy ter*Potenti terand Bridge 
(shown below) has 8" effective scale length. Recording Electronic 
Dynamaster (left) has 3” chart. Panel sizes: Only 5" x 5%". 
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More and more reactors are going on the 
line under Bristol measurement and con- 
trol, and they’re specified for many more 
under construction. 


Miniature Bristol Electronic Dynamaster* Indicators and 
Recorders, furnished as either potentiometers or bridges, 
can measure any variable that can be transduced to an elec- 
trical quantity... pressure, flow, temperature, liquid level, pH, 
and conductivity. Already, in the nuclear industry as in hun- 
dreds of others, these high-precision miniature instruments 
are establishing an outstanding record for reliability, con- 
sistent performance, and utmost flexibility. Here are just a 
few reasons why: 
FULL PLUG-IN FLEXIBILITY. You can interchange chassis in 
The now-famous ten seconds... replace it with either recorder or indicator 
Shippingport, Pa., ib i: instruments... both plug in easily without tools. Chassis 
en eee tot a . Via also pulls out to intermediate position for chart changing 
Company is one of . and inking without disconnecting from circuit. Easy range 
ee t GP tee change, too. 
’ . These features simplify planning of graphic control panels. 
Fifteen miniatures mount in less space than two full-sized 
units. The Bristol Company, !1° Bristol Road, Waterbury 
20, Connecticut. os *T.M. Reg.U.S. Pat. Off. 


BRIS | OL TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
f tormar rcle 76 i siry card 
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Large-scale Dyna- 
master—11" chart. 


For more 





Small-World Resistors 
with out-of-this-world Reliability 


Miniaturization is a severe test of performance, for reliability tends to shrink 
faster than size. Here, where critical equipment had to be made smaller, yet more 
reliable, Bendix-Pacific pinned performance to the reliability of IRC 

precision film resistors. 


IRC Molded Metal Film Resistors combine excellent stability on load with a 
low, controlled temperature coefficient that is far superior to other precision 
film resistors. They exceed requirements for extremely close 

design tolerances and have excellent high frequency 

characteristics. Where these superior characteristics are not 

required, IRC Molded Deposited Carbon Resistors offer 

excellent all-around performance and economy. Both types 

available in 4, 14, 14, 1 and 2 watt sizes... and exceed 

MIL-R-10509B specifications. For design data, write for 

Bulletins B-3 and B-9. 


INTERNATIONAL RESISTANCE CO.*Dept. 454, 401 N. Broad St., Phila. 8, Pa. In Canada: International Resistance Co., Ltd., Toronto, Licensee 
% 


New Subcarrier Oscillator typical of integrated reliability and miniaturization achieved in telemetry equipment by 
Bendix-Pacific Division of Bendix Aviation Corp., North Hollywood, Cal. 





For more informatio e 77 on inquiry card. 
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HERE’S PROOF: 


North American Van Lines 
Carries High Value Products 


Ornoother and Sater 
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Raymond Jamieson, (center), Traffic Man- 
ager of Link Aviation, Inc., Binghamton, 
N. Y., discusses shipping with NAVL agent 
and representative. BELOW: Part of the 
complicated electronic equipment shipped 
in padded vans. 


LINK AVIATION, INC. USES NORTH AMERICAN 
KID-GLOVE* CARE FOR SHIPPING 
FLIGHT SIMULATORS UNCRATED 


*“A $5,000 savings in cost in shipping by padded van 
over other methods is the bonus we get in delivering a 
typical flight simulator from Binghamton to the 
West Coast,’ says Mr. Jamieson. “With an insured 
actual value of up to $1,000,000, our primary concern is 
safe and careful handling. With North American Van 
Lines, we have never had a claim for damage.” 


"TRADEMAR? 
See how you can save with North American service. Write, wire or phone today. 
NORTH AMERICAN VAN LINES, Inc. / World Headquarters / Dept. 18-| / Fort Wayne, Indiana 


tn Canada, North American Van Lines Canada, Ltd., Pickering, Ontario... in Europe, North American Van Lines Europe, GMBH, Mannheim, Germany 
For e inf at e 78 


Speed your solution analysis 


with these 4 modern laboratory "assistants" 





Electro-Chemograph and Polarotron 


Combination of both units provide a_ polaro- 
graphic analysis with maximum speed and con- 
venience. 

Electro-Chemograph recorder provides: 

« Continuously balanced current measurement 
* Complete shielding against pick-up * Opera- 
tional arrangement of console controls * Eleven 
steps of current range from 1 to 100 microam- 
peres * Three overlapping polarization ranges 
covering a span of +3 to —3 volts 

Polarotron Dropping Mercury Electrode gives: 
* Unmatched speed and convenience of sample 
transfer * Automatic mercury level control 
* Minimum mercury requirement .. . only 50 
grams * Simplified temperature control of sam- 
ple cell * Analysis of samples as small as 1 ce 


For more information, ask for Data Sheet E-94(3). 


Portable Indicators 
for Electrolytic 
Conductivity 


For the measurement of solution total ionic con- 
ductance... using a-c Wheatstone bridge circuit. 
Features include: 
* Wide range... two scales: specific conductance 
. 0.1 to 12,000 micromhos per cm*, specific 
resistance .. . 80 to 10,000,000 micromhos per 
cm®* * High accuracy... +0.8°% range * For use 
on grounded or ungrounded solutions * Adjust- 
ment for conductivity cell constant deviations 
For more information ask for Data Sheet E-95(1). 


c-94(3 f re formation on E-95(1) 


e79 y card 88 on inquiry 
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Coulometric 
Analyzer 


Meets the need for rapid, highly accurate quanti- 
tative analysis in research by providing: 

¢ Constant-current (+0.05% ) coulometric titra- 
tions * Highly accurate titrant standardization 
* Direct digital read-out of micro-equivalent con- 
tent * Versatile cell kit which speeds set-up time 
for titrations 

For more information, ask for Data Sheet E-94(4). 


Stabilized 
pH Indicator 


Excellent performance of this instrument results 
from conversion of d-c electrode voltage to a-c 
signal, and a-c amplification. 

Features include: 

¢ Zero drift eliminated by a-c amplification * Un- 
affected by electrical pickup or normal variations 
in line voltage * Mirrored 51% inch indicating 
scale of +0.5% °* Reproducibility +0.02 pH; 
limit of error +0.1 pH 


For more information, ask for Data Sheet E-96(2). 


He T 


LEEDS NORTHRUP 


Instruments Automatic Controls « Furnaces 
i 


4955 Stenton Ave., Philadelphia 44, Pa. 


For r 





editorial 





Needed: Non-Commercial Instruments 


Te ANTI-HARDWARE philosophy of academic 
groups in the United States of America has been 
reported often in these pages. It has been shown 
how this philosophy works against the introduction 
of actual working (i.e.. commercial) instruments into 
the classroom at any level. Yet a class equipped with 
working instruments is in a position to learn and 
assimilate modern technology much more rapidly than 
a class without such instruments. 

How to resolve this dilemma? 

The instrument industry could, through its vari- 
ous educational organizations, develop a class of 
inexpensive noncommercial instruments specially for 


educational purposes, 

The inadequate funds available today for technical 
education are being devoted almost entirely to 
“academically pure” courses, with the result that many 
courses are now available in process dynamics. A 
line of working non-commercial instruments could 
prepare the math-science teachers of our nation better 
for these academically pure courses. 

The Foundation For Instrument Education \ Re 
search could serve the instrument industry directly 
if it produced such a series of teaching aids that used 
noncommercial instruments to show the principles and 
practice of modern instrumentation. 


Needed: Commercial Instruments 


E RECEIVE many inquiries from the field 
for instruments of various types. Most of 
these needs can be met by commercial equipment. but 
there are obviously many instrumentation needs that 


Dear D. R.*: 

Every once in a while we use this personal letter 
to you for comments not dignified enough for a 
full “editorial.” And speaking of editorials, have you 
ever noticed how vain editors are? Even when they 
only have some simple truism to say like “the instru- 
ment engineer must know components and systems and 
dynamics.” or “instruments are used in systems,” they 
use type that is twice as big as regular type. Un- 
fortunately, there is no direct relation between the 
size of an idea and the size of the type used to 
print it. 

Also, have you noticed that the articles in /NSTRU- 
MENTS & CONTROL SYSTEMS have been parts of 
series designed to survey an entire field of instru- 
mentation? For example, there is one article on mag- 
netic tape in this issue—but you received previously 
the following articles on tape: 

Magnetic Tape Recorders 

Tape Recording Techniques 

Digital Tape Recorders 

Magnetic Tape Dropouts 

Tape System for Analog, FM and PDM 

Digital Recording Magnetic Heads 

Magnetic Tape Terminology 

And you will get the following in this and succeed- 


ing issues: 


*Dear Reader 


require new instruments. 

Our readers are referred to the card on page 759. 
State your instrumentation needs and we will try 
either to meet them or to turn attention to them. 


Magnetic Tape Equipments Survey 

Magnetic Tape Systems Applications 

Magnetic Tape IRIG Standards 

Magnetic Tape FM/FM Standards 

Magnetic Tape FM/PDM Standards 

Wow and Flutter Compensation 

Maintaining Magnetic Tape Files 

There is another field being covered for vou at 
present—motion, including displacement, velocity. 
acceleration, and vibration. So far you received: 

Fundamentals of Restrained Motion 

Vibration Often Requires 

Displacement Measurement 

Velocity Pickups 

Accelerometers 

Accelerometer Calibration 

Vibration Meters 

Vibration Seismographs and Vibraswitches 
And here are the articles you are going to get: 

Acoustic Sensitivity of Accelerometers 

Measurement of Bearing Vibration 

Electrodynamic Standards for 

Vibration Pickups 

Acceleration Generators 

Seismometry Technique 

Seismometers 

So you see that an article in INSTRUMENTS | 
usually much more than just another article. Hope 
this finds you happy and (reading) well. 


Wilt 
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FIG. |. AT&T 
communications 
system. 


Pe gall 


FIG. 3. BURROUGHS ElectroData high-speed printer. 


FIG. 4. CLARY printers include form printer (left) and 
scanning printer (right). 
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Dw PRINTERS range from solenoid-actu- 
ated desk-top adding machines to large, high- 
speed, electronic-image devices that can operate in- 
line with fast computers, printing out at a rate of 
100,000 words per minute. This review of digital 
printers reveals the large range of abilities available. 


American Telephone and Telegraph 

AT&T provides a communication service with trans- 
mitting and receiving typing reperforators that can 
link distant offices and plants (Fig. 1). Standard 
equipment provides 5-channel Baudot-code tape at 
printing speed of 60, 75 or 100 words/minute, 5 char- 
acters and one space per word. Paper receiving equip- 
ment handles marginally-punched multicopy forms; 
8 copies can be received on one transmission, depend- 
ing on grade of paper. 


Anelex 


Anelex offers high-speed printers using wheel-type 
on-the-fly printing (thyratron drive) at speeds up to 
2000 lines/minute (5280 characters/sec). Data can be 
received from computer or tape. Prints one full line 
at a time. 

Printer can be tied into most existing computers; 
complete magnetic tape to printer system is available. 
Maximum form is 20” wide, 22” long. 

Family includes small 24-column desk-type to large 
160-column models (Fig. 2). 


Burroughs 


The Burroughs ElectroData 220 high-speed printer 
system (Fig. 3) selects, edits and prints out copy di- 
rect from a Burroughs 220 computer or from magnetic 
tape at rates above 20 alphanumeric and 25 numeric 
lines per second. When integrated with the Bur- 
roughs 220 electronic data processing system, the 
printer's features include on-line or off-line oper- 
ation, buffer data storage and automatic editing under 
plugboard control. Its vocabulary consists of 51 solid- 
face characters printed in lines of 120 positions each. 

The 1100-digit memory buffer allows simultaneous 
data loading and final printing. The plugboard allows 
the operator to program-control the printer independ- 
ently of the computer, Control over final printing 
format includes line spacing, skipping and other 
versatile paper movement functions. Maximum form 
width is 20”, length is 22”. 


Clary 
Clary offers a large line of solenoid-operated print- 
ers, with printing speeds of up to 3 lines/second, 12 
digits /line (Fig. 4). 





A survey of commer- 
cially available printers 


Three standard “P” series parallel-entry printers 
are offered for off-the-shelf delivery with a choice of 
over 100 special dials, choice of punctuation and 
optional zero-suppression logic. The standard “P” 
series includes: Model P-5—five decades of input ca- 
pacity; Model P-8—eight decades; Model P-11- 
eleven decades. Printing speed is 24% lines per sec- 
ond with red and black print color selectable elec- 
trically. 

The 1900 series parallel-entry numerical data 
printers of Clary consist of six basic models capable 
of adding, subtracting, totalizing and printing. 

A new scanning printer makes the digital selection 
during the printing cycle. It will operate from decimal 
contact closures or from binary-coded decimal logic. 
This enables the same printer to alternately print out 
information from stepping switches, digital volt- 
meters or electrical input keyboards as well as elec- 
tronic computers, KPUT meters and binary-coded 
shaft-position transducers. It will print more than 3 
lines per second, 12 digits per line. 

Standard data printers are available in combination 
with the Model 701 tape perforator, for any tape 
code from 5 to 8 channels, 


Computer Measurements 

Model 400C (Fig. 5) prints a 6-digit line at 4 
lines per second, and has these optional features: 

1. Ten-line output from each digit for operating 
card and tape punches and electric typewriters. The 
output can be used with either serial- or parallel- 
entry devices. 

2. Analog output for driving graphic recorders; 
standard output is 1 ma. 

3. In-line readout for visual monitoring with either 
214”-high digit, or Nixie tube. 

4. Accumulator for final totalizing or totalizing 
results over a period of time. 

5. Code conversion to accept 1-2-4-8 or other 
codes. 

6. A transistorized drive which accepts low-volt- 
age input. Matrixes can be driven directly without any 
intermediate stage or buffer, 

7. An add-subtract solenoid which will print plus 
numbers and minus numbers on command. 

8. Print-line identification for coding any desired 
line of numbers. 


Electronic Associates 
The 39.034 printed (Fig. 6) will print the output 
of the company’s 26.070 digital voltmeter at rates 
of up to 4 lines per second. The 11 columns available 


give 2-digit address, sign, 4-digit reading, and float- 





od 


FIG. 5. CMC printer has matrix circuitry. 





FIG. 6 PACE 
printer for use 
with EAI digital 


voltmeter. 








FIG. 7. DATEX line includes printers operated from 
shaft digitalizer. 


ing decimal. A typical reading appears as follows: 
32 + 1 0.8 9 indicates that input 32 reads + 10.89 
volts. 

The modes of operation include, manual, semi-auto 
matic, and automatic, Input levels are — 9V (+£1V) 
to inhibit, 0 to —3V to print. Input impedance is 
1600 ohms. 


Datex 


The K-120 system (Fig. 7) provides automatic ot 
on-demand digital recording on adding-machine tape 
from a shaft input, or from many types of standard 
recorders. The K-120 system uses a C-100A_ shaft- 
position-to-digital encoder, a K-120 control chassis, 
and a Datex-Monroe printer. No gearing is neces- 
sary between the encoder and instrument drive, and 
installation of the encoder will not affect the per- 
formance, response or accuracy of the recorder. The 
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FIG. 8. FRIDEN Flexowriter with tape punch and 
tape reader; right shows Add-Punch adding machine 


with Tape punch. 





FIG. 9. H-P Model 560A digital recorder. 





FIG. 10. IBM printing station for use with 305 
RAMAC., 


three-decimal-digit, parallel-entry, electric printer is 
a basic Monroe office machine with an electric actu- 
ating mechanism developed by Datex. Other printers 
enter up to fourteen digits simultaneously, can ac- 
cumulate, and operate integral tape punch, 
Maximum printing speed is two recordings pet 


set ond, 


Friden 

Mriden offers printers with maximum printing speed 
of LO characters per second. 

The Flevowriter (Fig. 8) is an automatic writing 
machine which provides for unattended preparation 
of letters and other documents. It punches a tape auto- 
matically as a by-product of an original operation. 
Afterwards, the tape can activate the machine at a 
reproduction rate of over LOO words per minute, elimi- 


nating manual typing. 
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The Justowriter prepares justified (even-margin) 
copy for printing or duplicating. 

The Computyper delivers complete invoices at the 
rate of 10 digits per second. Typist-operator need 
enter only such variable data as quantities ordered. 
The Computyper automatically types repetitive data, 
headings, items, item codes, etc., and figures exten- 
sions, additions, deductions and totals automatically. 
Model A Computyper links a desk calculator with an 
electric typewriter, 

Model ABS adding and listing machine operates 
automatically and unattended by electric pulses which 
can be created as a by-product of the operation of 
many machines. The numeral solenoids are capable 
of accepting data at speeds of up to 1,200 digits per 
minute (20 per second). 

The Friden Model APTS add-punch (Fig. 8) is 
designed for automatic operation. Input, both nu- 
merical and control, is by electric pulses. 

The Model ABS remote adding and listing ma- 
chine also operates automatically by solenoid. 


Hewlett-Packard 


Models 560A and 561B digital recorders (Fig. 9) 
automatically print up to 11 columns of data on 
adding-machine tape at a rate up to five 11-column 
prints per second, Several sources can operate the 
digital recorders simultaneously, or information can 
be fed in sequentially by switching between sources. 
Model 560A also provides an analog voltage or cur- 
rent proportional to the digits in any selected three- 
column set. By selecting the analog proportional to 
the last three digits of an 8 digit signal, a strip chart 
record will have full-scale values of 1 part in 10° 
and resolution of 1 part in 10°. Since the value of 
each analog column is independently determined, this 


zero suppression action is essentially error-free and 


the chart record always remains on scale. 

Model 560A operates from any “staircase” source 
such as modified electronic counters, digital volt- 
meters, and stepping-switch voltage-dividers. The 
symbol that is printed in a given column is deter- 
mined by the voltage level present at its input termi- 
nal at the time a “print command” pulse is received. 

Up to 12 wires, one for each symbol, are avail- 
able for each of the 11 data columns. A given symbol 
is programmed by connecting one of the 12 symbol 
wires to a voltage source or common terminal prior 
to the print command. The print can be initiated 
by either a contact closure or a negative pulse. 

Ten-line sources such as electronic counters, digital 
voltmeters, stepping switches, and beam switching 
tubes will operate the 561B directly. Maximum print 
speed is 5 lines per second. 

The Model 405AR, a low-price printing digital volt- 
meter, reads d-c voltages from 100 millivolts to 1000 
volts in three significant figures. Decimal point and 
polarity sign are automatically positioned and 10-line, 
1-line and staircase output codes are presented with 
each reading. As the 405AR uses a “ramp” type of 
analog ‘digital conversion, its sample rate may be 
varied up to 5 per second, 





The IBM 381 Remote Printing Station is shown 
in Fig. 8. Up to four 381 stations can be attached 
to an IBM 305 RAMAC data processing system to 
provide remote typing output. Output data can be 
typed on one or any combination of the remote 
printing stations, as well as on the typewriter at the 
operator’s console. 

Maximum printing speed is 10 characters per sec- 
ond. A high-speed printer using a parallel printing 
technique is available for printing speeds of more than 
two 120-character lines per second. 

The IBM automatic electric typewriter has a speed 
of 10 characters per second. 


Kleinschmidt 

Kleinschmidt offers complete commercial and _pri- 
vate printed communications systems, including the 
Model 150 teleprinter (Fig. 11) and the high-speed 
Model 150 teleprinter and the high-speed Model 195 
typing reperforator. Systems operate with standard 
5-unit start-stop Baudot code, and units can be inter- 
connected via line, radio or microwave carrier systems. 

The Model 150 receives 60 to 115 words/minute 
(up to 690 characters/minute). Features include neu- 
tral or polar operation on 60 ma de signals when 
terminals are connected to telegraph line, 20 or 60 ma 
de signal when connected to carrier systems through 
local circuit. Provides up to 6 copies, 72 characters 
line. 

Model 195 typing reperforator punches a tape and 
types simultaneously at rates to 750 words /minute. 


Monroe Calculating Machine 

The Series MC-205 Data/Log (Fig. 12) is an elec- 
tric parallel-entry printer, available with or with- 
out the ability to accumulate. The unit can be oper- 
ated with or without the tape punching function, 
upon external command. Maximum speed of com- 
plete machine cycling (10 digits per cycle) is from 
180 per minute for printing only, to 64 per minute 
for printing, accumulating, and punching. MC202 is 
similar, but without tape punch. 

Series MC-203 makes possible entry of up to 
fourteen digits simultaneously: paper width is 18”; 
carriage is indexed automatically. 

Latest addition to line is Model MC-215, a serial 


entry machine having multiple accumulators and a 


tabulating carriage. 


Moseley 

A character printer has been designed specifically 
for use with the Model 2A Autograf x-y Recorder 
to identify curves obtained from plotting digital in- 
formation. The character printer assembly (Fig. 13) 
is installed on the carriage of the recorder in the 
position usually occupied by the liquid ink pen, but 
does not exclude use of the pen when desired. The 
Type D-2 Character Printer consists of a character 
wheel having six inscribed symbols equally spaced 
around its periphery, a ratchet and pawl mechanism 
for sequentially indexing successive characters, and a 
solenoid to actuate the printer operation and to index 


FIG. 11. KLEIN- 
SCHMIDT Mode! 
150 page printer. 


FIG. 12. MONROE printers include MC-205 (left) and 
MC-215. 


FIG. 13. MOSE- 
LEY character 
printer for Auto- 
graf x-y recorder. 


FIG. 14. NON- 
LINEAR SYS- 
TEMS printout 
for digital volt- 
meter. 


the subsequent symbol. Type D-3 includes a remote 
control feature permitting external manual symbol 
selection or automatic programming of symbols di 
rectly from IBM cards or perforated tape. Print speed 


is 1 point/see nominal, 3/second maximum. 


Non-Linear Systems 

Model 155 (Fig. 14) is a transistorized printer that 
automatically records digital instrument output when 
plugged directly into the digital output connector at 
the rear of each Model 20 Series transistorized digital 
voltmeter. Model 155 records in 0.2 second. which is 
inside the Model 20 Series measurement time of 0.3 
second. 
Page 
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LIT 607 and 609 
information and 
computing sys- 
tems use this 
printer. 





" FIG. 16. POTTER printers include 
1200 character/second Magni- 
typer (top) and 400 character/ 
second alphanumeric Model 3260. 


FIG. 17. PRESIN 


printing counter. 


FIG. 18 RCA 
printer for 50l 


EDP system. 
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FIG. 15. PANEL- ~ 


Printing is initiated by a —28-volt 10-ms pulse, 
or by external momentary contact closure. Will also 
operate from NLS stepping-switch-type digital volt- 
meters, ratiometer and ohmmeters. 

The printing mechanism used is an adaptation of 
the Hewlett-Packard Model 561A printer, 


Panellit 


The standard 607 Dual Function Information Sys- 
tem (Fig. 15) employs a segmental log chart for re- 
cording periodic and demand logs, twenty-four hour 
logs, and off-normal logs and summaries. Up to 225 
information points can be recorded on one log chart 
(a Panellit patent), which contains a description of 
each operating variable. Maximum printing speed with 
system is 75 words (300 characters) per minute. 


Potter Instrument 

The Magnityper (Fig. 16) is a high-speed elec- 
tronic printer consisting of two major assemblies: 
the printing mechanism and the storage-comparator 
system. Speed is 1200 characters per second. 

The printing mechanism consists of a horizontally 
mounted drum on which are mounted up to 120 
columns of type, in units of 20, with 63 distinct 
characters in each column. A programming wheel is 
mounted on the shaft of the drum. The drum is 
motor driven, presenting each character for each 
column to its associated solenoid-controlled hammer. 
An inked ribbon and paper moves between the ham- 
mers and the type faces. Printing occurs when the 
solenoids actuate the hammers, pressing the paper 
against the selected character in each column as the 
drum rotates. The sprocket-driven paper advances 
upward in a predetermined vertical format during 
the interval between lines, under control of a perfo- 
rated tape loop. 

A Magnistor memory system (magnetic logical 
gating element of 120 six-bit modules) permits digital 
information from the input source to be stored se- 
quentially. Information stored in the memory is read 
out by comparison of the memory elements to the 
interrogation elements. The output of a module fires 
the hammer when the appropriate character is in 
position, Print rate is approximately 10 120-character 
lines per second, 

The Model 3260 alphanumeric high-speed digital 
printer (Fig. 16) has speed of more than 400 digits 
or characters per second. The unit can be connected 
directly to most data producing devices with little 
modification. It can be supplied with up to 40 columns 
of numeric or alphanumeric characters and is capable 
of printing at speeds of 20 lines per second for nu- 
mercial applications, and 10 lines per second for 
alphanumeric applications. Up to 63 characters are 
available, including alphabetical, numerical, and 
special symbols in any desired combination. 


Presin 
New Model U 271S printing counter (Fig. 17), 
driven by servo or synchro motors from shaft input, 
has counting rate of 5,000/minute, either adding or 





subtracting. Maximum complement of digits is 7 
(non-resettable), or 6 if reset is required. Printing 
can be on tape or card at max print rate of 1 per 
second. 

Also available is Model ZDG, with parallel entry 
to 14 digits, with individual access to each. 


RCA 


The 501 Electronic Data Processing System in- 
corporates an on-line printer (Fig. 18). Information 
to be printed is delivered directly from the computer 
to the printer. The printing format is controlled by 
the computer, either directly or through a punched- 
tape loop in the printer unit. The printer prints 
characters on continuous edge-perforated (blank or 
preprinted) paper forms as instructed by the com- 
puter. Speed is 10 lines per second, 120 characters 
per line. Vertical tab rate is 50 lines per second. 


Remington Rand 


The high-speed printer shown in Fig. 19 operates 
at speeds up to 10 lines per second, 130 characters 
per line. A special fast-feed feature advances the paper 
rapidly over areas where no printing is required. As 
a result, 7,500 paychecks can be printed in less than 
an hour. 

The printer has a continuously revolving shaft 
on which are 130 typewheels (actually 65 double 
wheels). Opposite each typewheel is a hammer. The 
paper, together with an inked ribbon or special carbon 
paper, passes between the hammers and the type- 
wheels. A hammer, when energized, drives the paper 
against the typewheel printing the opposed character 
on the paper. 

Mounted on the same revolving shaft holding the 
typewheels is a commutator and photoelectric cell cir- 
cuit which generate the pulse code of the character 
that has just entered the printing position. This code 
is sent to a 120-place comparator which also re- 
ceives, in the same code, the contents of the 120- 
place memory which was filled by information read 
from the Univac tape. When agreement occurs, which 
may be in many places of the comparator at once, sig- 
nals leave those places on separate wires and release 
the energy which drives the hammers against the type- 
wheel. 


Research Appliance 

The RAC Digital Recorder (Fig. 20) is an auto- 
matic self-balancing, null-type analog-to-digital indi- 
cator, recorder, and controller. A high gain amplifier 
detects the voltage unbalance in the bridge or po- 
tentiometer circuit and amplifies this voltage suf- 
ficiently to drive the balancing motor, The digital 
indicator consists of six digits. 

Zero to full-scale response time of the standard 
instrument is 3 seconds. The printing cycle may be 
externally controlled either automatically or manually. 


Royson 
“Identichart” prints numerical data along the edge 
of charts. The Identichart normally is mounted on a 
strip chart recorder and the printed data used to 
speed trace interpretation and analysis. The unit can 


FIG. 19. UNI- 
VAC high-speed 


printer. 





FIG. 20. RAC 457 is analog-digital conver- 
ter-printer. 


FIG. 21. ROYSON Identi- 
chart on Bristol recorder 
and printing counter 
(right). 


be operated by remote control, or automatically. 

Many models are available printing time, date, iden- 
tification, etc. Counting rate of counting-type printers 
is 500 counts/minute; printing speed is 4 impres- 
sions /second. 

Also offered is a tape-printing counter (Fig. 21) 
with a counting speed of 500 counts/minute; printing 
speed of 5 impressions/second. 


Shepard Labs 
High-speed TYPER (Fig. 22) is an electronically 
operated printer capable of 1800 characters per second. 
Input can be direct from any computer via a magnetic 
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FIG. 22. SHEP- 
ARD Mode! !90 


high-speed typer. 


FIG. 23. SOROBAN 
Automatic electric type 


writer. 


FIG. 24. AMETRON 


printing scale. 


FIG. 25. STROMBERG-CARLSON S-C 5200 high- 


rinter. 
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tape: output is on prepunched folded forms, A Shepard 
high-speed variable-speed servo tape transport may be 
used between computer and printer to eliminate cost 
of a buffer memory. Its decoder accepts conventional 
Teletype or Flexowriter pulse information. 

Model 190 is drum type and prints up to 190 col- 
umns in width. Drum periphery has up to 64 char- 
acters per column. 

Also available is a smaller MINITYPER using same 
principle, with horizontal spacing of 5 to inch rather 
than 10 to inch. Speed is 10 lines/second, 14 to 48 
columns; max printing rate is 480 characters /second. 


Soroban Engineering 
Soroban offers a line of Computeriters, which are 
IBM electric typewriters (42-key Model B) with modi- 
fications for automatic operation with coding and 
decoding mechanisms. Speed is 10 characters per 
second. Models are available for typing from coded 
input signals or developing coded output signals from 


manual keyboard entries (Fig. 23). 


Streeter-Amet 

The Ametron printing scale is shown in Fig. 24. 
\ series of step cams receive rotational information 
from a self-balancing servo motor (that can null 
output from strain-gage load cells). The step cams 
rotate until they are positioned proportional to the 
weight on the scale. When a print is desired a set of 
mechanical sensing fingers move to the step cams to 
detect the value of the weight. Each finger moves a 
rack that meshes with the pinion of a_typewheel 
which rotates a corresponding amount. After all 
typewheels are positioned, a print hammer snaps 
down to print the weight from the typewheels, Maxi- 
mum printing speed is | impression per second. 


Stromberg Carlson 

Stromberg Carlson offers a line of electronic high- 
speed printers. Combining the Charactron shaped-beam 
tube with xerographie printing technique. printing 
is performed without impact on untreated paper of 
any weight, including lithographic masters. Model S-C 
3000 has a speed of better than 10,000 words per 
minute; Model S-C 5000 has speed of more than 
100,000 words per minute. 

Newest of the S-C 5000 Series High-Speed Elec- 
tronic Printers is the S-C 5200 Registration Printers 
(Fig. 25) specially designed for commercial applica- 
tions requiring close tolerance registration of computer 
data on pre-printed forms. Printing up to 5,000 lines 
per minute, printer provides economy in large-volume 
processing of statements, records, etc. 

Also offered is a line of high-speed microfilm 
printers, using the Charactron to print directly on 
microfilm at speeds to 15,000 characters per second. 
Data can be seen on direct-view screen less than 10 
seconds after exposure. 


Taller & Cooper 
Taller & Cooper offers a wide line of electrome- 
chanical printers (Fig. 26) with speeds to 3. lines 
second, 9 digits/line. 
Inputs include pulse input, analog input, digital 





input, or combination input. Any such input can be 
read directly as an output, in any printed form. 

Output forms available include alphabetical, nu- 
merical, or any combination of both (alphanumeric). 
Special arithmetic progresssions to any base also can 
be supplied, such as the duodecimal system, which 
counts against a base 12. These units permit direct 
readout of measurements in feet and inches, pounds 
and ounces, etc. Printers have an optional, auto- 
matic ribbon shift to allow printing in red to flag 
dangerous or off-line conditions. 


Teletype Corporation 

Teletype offers a line of electromechanical printers 
of dependability proved by many years of service in 
commercial telegraphy, press and communication net- 
works, stock-market quotations systems, etc. Printing 
speeds are available up to 100 words/minute. 

The line includes composite page-tape sets, as well 
as printers tailored for special applications, such as 
military. Fig. 27 shows two standard Model 28 units. 
the send-receive page printers (left) and composite 
set (right) with tape and control facilities. 

The Teletype Model 28 operates with 5-level Baudot 
code at a printing speed of 10 characters per second. 
Signal requirement is 20 or 60 ma d-c line current. 
Features include quickly interchangeable type boxes, 
special switching and control features, either friction 
or sprocket feed of printed form or paper, horizontal 
tabulation, and automatic carriage return. It also can 
accommodate parallel-wire input. The Teletype Model 
28 was chosen as one of printer available with the 
new Burroughs ElectroData 220 EDP system. 

Accessory tape punches and readers are available. 


Telechrome 
Under development by Telechrome is an industrial 
printer designed especially for printing in industrial 
(mill-floor) environments. 


Underwood 

The Data-Flo Servotyper (Fig. 28) looks like a 
regular Underwood Electric. Beneath the keyboard are 
solenoids which operate the machine automatically at 
speeds up to 11 characters per second, The machine 
can be operated manually when it is not being op- 
erated automatically. Actuating devices include 
quantizers, digital converters, diode matrices, and 
transducers with digital outputs. Actuator solenoids 
operate on 100 volts, 100 milliamperes, de. 


Veeder-Root 
Veeder-Root offers several counters with printing 
registers, Unit in Fig. 29 is reset ratchet counter with 
printing register, with counting or printing speed 
to 1000 cpm. Printing counters are available for many 
applications, as on flowmeters that print total flow 
into tank. 


Victor Adding Machine 
Both the parallel-entry and serial-entry Digit-matics 
(Fig. 30) use a printing-press action which moves the 
paper to meet the type, instead of the common ham- 


‘s 


27. TELETYPE Models 28. 


FIG. 


FIG. 29. VEEDER-ROOT 


counter with printing reg 


FIG. 28. UNDERWOOD 
Servotyper. ( 


VICTOR seria! (left) and parallel-entry Digi 


mer-fired system. Printing-press action reduces wear, 
vibration and noise and saves up to 45 parts for each 
column of machine capacity. 

Many modifications can be made to accomplish 
specific results. One or two extra copies of the printed 
tape can be made by a special non-smearing chemi- 
cally-coated “carbon” paper. Zero eliminators auto- 
matically suppress the printing of zeros to the left 
of the most significant figure. Parallel-entry models can 
add and subtract degrees, minutes, seconds, and thou- 
sandths of seconds. Thousandths of seconds auto- 
matically convert into seconds, seconds into minutes, 
and minutes into degrees, Parallel-entry machines can 
be equipped to handle whole numbers and fractions 
simultaneously. Machine may have a plain cover ovet 
the solenoid assembly or keybuttons for direct entry. 

Can be furnished with 4 solenoids—125 to 160 y 
de, 42 to 52 v de, 21 to 28 v de, 105-125 v ac. Sole- 
noid operating time is 20 ms on-time. 30-ms off-time. 
Printing speed for serial-entry machine is 1 line/ 
second for 10-digit entry; printing speed for full-key 
is 2 lines per second with accumulator, or 3 lines 
per second without accumulator. 
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Fig. |. Form printer. 


Fig. 2. Typical form 


Fig. 3. Scanning printer. 


TAPE PRINTER APPLICATIONS 


Incorporating solenoid actuators and an output 


commutator in a standard adding-machine printer 
results in a low-cost data link with wide applica- 


WILLIAM R. BEALL 


Clary Corporation 


tions. Many types and variations are available. 


OF TAPE PRINTERS for recording the 

outputs of electronic equipment had its modest 
beginning in the year 1950. The specifications estab- 
lished by early users were: (1) the printer should be 
capable of printing at least three digits per line, (2) 
the printing rate should be one line per second, (3) 
the electrical inputs should be in decimal form, and 
(4) the printers should be inexpensive. 


SE 


By apply solenoids to existing adding machines, 
the result was that digital recorders were made avail- 
able to 
period. 


industry without a prolonged development 


Standard adding-machine components —ac- 
counted for approximately 85% of the digital printer; 
as adding machines were tooled for mass production. 
digital printers of this type were relatively inexpen- 
sive. 

By 1953 the demand for test data 


circuits and components increased steadily. The vol- 


on electronic 


ume and the accuracy of the data required dictated 
the use of digital instruments associated with a 


tape 


printer, 

From 1954 through 1957 electrically controlled 
tape printers were associated with all types of elec- 
tronic equipment, such as digital voltmeters, elec- 
tronic counters, digital clocks, EPUT meters, shaft 
position transducers, step-switch banks, relays and 
computers. 

More recently, tape printers have been integrated 
into large test units comprising several of the above 
mentioned instruments together with a master pro- 
are used to ana- 


5) 


grammer. Such “checkout systems’ 
lyze complex electronic and electromechanical systems 
such as missile guidance and control systems. 

Tape printers generally produce recorded informa- 
in width and in any length. 
An original, plus two or three copies may be pro- 


fur 


tion on a paper tape 214 
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duced at one time by the use of compatible paper, 
a copy-producing process which operates on the prin- 
ciple of chemical action between adjacent sheets of 
paper under the pressure created by the printing im- 


pact. 


Form Printer 

Some data-logging requirements require a_print- 
ing capacity of 12 digits per line for test data. Use 
of a preprinted form (Fig. 1) permits all 12 digits 
to be used for data. 

The Form Printer was developed to meet these two 
requirements, and produces standard forms measuring 
31.” in width by 7” in length. This width provides 
adequate space for preprinting information relating 
to a given line of recorded data. 

The form printers also can print on adhesive-backed 
labels because of its positive registering ability. 

One of the advantages of “adding-machine” tape 
printers is that the arithmetic operations available in 
the adding machine can be used. A series of readings 
recorded by the printer can be added and then the 
total recorded. When data comprises both positive and 
negative magnitudes, the net algebraic value is printed. 

For example, in a weighing application, the indi- 
\idual weights of several aggregates of a mixture are 
printed, The addition and subtraction mechanisms of 
the printer are used in combination with a suitable 
programmer to produce a tape showing the net 
weights of the individual constituents, together with 
the final total weight of the entire mixture. 

Tape printers capable of performing algebraic sum- 
mations can be equipped with a switch to indicate 
whether a given total is positive or negative in value. 
lhis feature gives rise to interesting applications where 
the printer, together with suitable electronic instru- 
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ments, may be applied to determine whether a meas- 
ured quantity is above or below a specified value. 

For example, it may be required to determine if a 
group of precision resistors are equal to or greater 
than a specified value. The desired reference value 
might be set up electrically by a group of tap switches 
selected by the programmer to insert the low-limit 
criteria into the printer via an add cycle. The value 
of the unknown resistance is then measured by a 
digital ohmmeter and the value is entered into the 
printer via a subtract cycle. The printer is then 
totaled and, if the difference is either zero or a nega- 
tive value, the resistor under measurement is equal 
to or greater than the low-limit criteria. A signal from 
a printer switch can then cause the test fixture to 
eject the resistor into an “OK” bin. A simple exten- 
sion of this philosophy may be used to determine 
whether the resistance value falls between two tol- 
erance criteria. 


Serial Input Printer 


Although most tape printers in use today are of the 
parallel-input type, there are areas of application in 
which serial-input printers are indicated. as in trans- 
mitting digital data over Teletype facilities. It is 
possible to obtain serial-input printers capable of 
either arithmetic or algebraic summation. 

Serial-input printers equipped with output com- 
mutators (described below) have been employed as 
mechanical “shift registers.” A tape reader can pro- 
gram data into the printer in serial form while the 
output commutator enables the data to be trans- 
ferred to other equipment in parallel form. All opera- 
tions are recorded permanently on the printed tape. 


Special Features 

Tape printers can be equipped with a wide variety 
of special dials, punctuation, and zero-suppression 
formats. In addition to these features there are in- 
put keyboards for entering data manually as well as 
electrically, induction motors for radio-noise-free 
operation, mechanisms for taking up the printed paper 
tape as it emerges from the printer. a mechanism to 
print identification marks, ete. 


Scanning Printer 

In the printers discussed so far, the entry of data 
and the control functions are accomplished through 
the actuation of solenoids. Electronic digital instru- 
ments, which present an output by contact closures 
in decimal form, can be used easily with printers 
of this type. However, instruments which produce 
their digital output as “logical levels” in decimal form 
require a power amplifying device to produce con- 
tact closures capable of carrying the currents to the 
solenoids, Further. most electronic instrument out- 
puts that are at “logical levels” are in coded form; 
this imposes the further problem of decoding the data, 
as well as providing amplification. 

Until recently, it was necessary to employ amplify- 
ing-decoding matrices between instruments such as 
electronic counters and EPUT meters and the printers 
which they operated. Such devices are costly and 
limit the speed at which such data can be recorded. 


The scanning printer shown in Fig. 3 can operate 
directly from the “logical levels” encountered in vac- 
uum-tube or transistor counters, EPUT meters and 
coded-shaft position transducers, and from decimal 
contact closures. Negligible power is required from 
the data sources when operating this printer. 

The scanning printer can operate from both decimal 
and coded data either simultaneously or sequentially. 
This makes possible easy integration of the seanning 
printer in checkout or instrumentation systems em- 
ploying mixed electronic counters and digital volt 
meters of the step-switch type. No time is lost’ in 
switching between the two types of data as they are 
presented sequentially, or in programming both types 
into the printer to be recorded side by side on the same 
line. As the printer does the decoding during the 
print cycle, no time is lost in decoding prior to print- 
ing. 

The standard scanning printer is supplied with a 
keyboard for manual entry of data onto the printed 
tape. Many users have indicated a preference for this 
feature because it enables the operators to insert in- 
formation from time to time during a test run. The 
scanning printer, designed to operate from the “log 
ical levels” of electronic digital instruments. repre 


sents a significant advance in tape printers. 


Electrical Output Commutator 

Tape printers can be equipped with decimal con 
tact closures representing the data printed on the 
tape. The mechanism which provides these contact 
closures is known as an “output commutator” and 
makes possible many equipment combinations. It is 
popular for operating tape and card punching equip 
ment. 

Commutators can provide electrical output of sums, 
differences, algebraic summations, sub-totals, totals, 
etc.. as a result of a series of arithmetic operations. 

Some engineers have employed arithmetic tape 
printers as small, inexpensive computers in systems 
requiring only low-speed operation. One big advan- 
tage is that printed records of all operations are main- 


tained. 


Printing Timer 

One frequent requirement has been for a tape 
printer which will compute and print elapsed time 
together with a progressive identifying number. A 
machine meeting these requirements incorporates a 
separate clock motor and digitizing mechanism within 
a tape printer chassis. 

Another printer—the Time Data Printer—prints 
time of day in addition to other digital data. 


Printing Input Keyboard 

One of the problems encountered frequently with 
input keyboards is that operator errors made during 
entry may pass unnoticed until late in the computation 
or control cycle. A Printing Input Keyboard elimi- 
nates this by printing all entries on a tape. The fin- 
ished tape provides a visual “quick look” at the data 
entered, and provides a permanent record which can 
be attached to the source data and referred to as 


necessary. 
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DEFINITION OF ACCURACY OF 
VOLTAGE -TO-DIGITAL CONVERTERS 


The “accuracy” of a voltage-to-digital con- 


BERNARD M. GORDON 


verter involves the following terms: Absolute and 


Accuracy, Relative Aecuracy, Resolution, 
Precision, Monotonicity, and Linearity. 


VOLTAGE-TO-DIGITAL CONVERTER pro- 

duces a finite set of numbers. For example, a 
converter with a 10-place binary number output can 
yield 1,024 different output numbers; a converter 
with a 3-place decimal number plus sign can yield 
2.000 different numbers, and one with a 4-place 
decimal output with sign can yield 20,000 different 
numbers, etc. The accuracy of each number must be 
considered in evaluating the converter accuracy. 

It is possible to build voltage-to-digital converters 
in such a way that not all of the numbers of the com- 
plete set are available. In considering the accuracy 
of a unit it is necessary to state if all of the integral 
numbers of the complete set are obtainable over the 
entire range. 

For any degree of quality of design, there is always 
some “dead band” at each quantization level. Regard- 
less of how small this “dead band” might be, there 
must be some voltage transfer over which either one 
of two adjacent numbers might be obtained at the out- 
put. This necessarily presents an ambiguity of quanti- 
zation decision. By quality design, it is possible to 
make this “dead band” approach zero, but it cannot 
be eliminated within the present state of the art. 

A better understanding of the factors involved can 
be achieved by clearly defining “accuracy” in terms 
of absolute accuracy, relative accuracy, resolution, 
precision, monotonicity and linearity. 

Absolute accuracy is that accuracy which can be 
obtained with reference to the primary voltage stand- 
ard maintained at the National Bureau of Standards 
(given sufficient time to make measurements of the 
unknown values). In considering the absolute value 
of any converter, one must consider the absolute ac- 
curacy of the reference within the converter as well as 
the circuitry of the converter. 

Relative accuracy relates to a percentage of full 
scale without reference to an external standard. Thus, 
for example, if a unit were linear and monotonic and 
the equipment precise (as later defined), its relative 
accuracy would be limited only by the external com- 
ponents of the converter. 

Resolution relates to the least discernible increment 
of the measurement. Normally, the resolution of any 
voltage-to-digital converter might be considered to be 


Page 710— Instruments & Control Systems—Vol. 32 


IRWIN M. STONE 


Epsco, Inc. 


the least-significant bit. However, if the internal cir- 
cuits cannot follow minute voltage differences, it is 
possible to add more digits without obtaining addi- 
tional resolution. Any specification for the resolution 
of a converter should be compatible with the number 
of bits. Otherwise, it is possible to obtain readings 
implying greater accuracy that actually exists. 

Precision relates to the repeatability of measure- 
ment. Repeatability can never be better than +1 bit. 

Vonotonicity relates to an increasing output for 
every increasing value. Lack of monotonicity often 
shows up symptomatically as “missing codes” from 
the set. An absolute requirement for monotonicity is 
that all codes be present and that the quantization level 
of each be within one-half the least-significant bit of 
an ideal quantization level. 

Linearity refers to whether the output changes 
linearly with the input. It is possible to plot (1) a 
function of input voltage against the number which the 
converter yields, as well as (2) a straight line which 
might be “continuous numbers” as a function of linear 
input voltage. If the first curve (quantized output) 
and the second curve (ideal continuous linear transfer) 
deviate from each other by more than one least-signifi- 
cant digit and, ideally, more than one-half the least- 
significant digit, the unit may be said to be nonlinear. 
If the two units are linear, they will never deviate 
more than one least-significant bit. 

It is possible to have monotonicity without linear- 
ity, sufficient resolution, relative accuracy, absolute 
accuracy, or precision. Monotonicity is a necessary 
but not sufficient condition. Absolute accuracy im- 
plies relative accuracy and also precision and resolu- 
tion, provided that the definition of absolute accuracy 
covers all points in the transfer relationship. Individ- 
ual linearity, monotonicity, and absolute accuracy, 
as properly defined, are necessary to determine com- 
pletely the behavior of a voltage-to-digital converter. 

In practical application, the accuracy of measure- 
ment of a varying voltage is related to the accuracy of 
determining the time in which the measurement is 
made. Therefore, the speed of conversion also be- 
comes important, even if it is not necessary to make 
as many measurements every second as is implied by 
the available conversion rate. 





WILLIAM GROSS 


Electro Instruments, Inc. 


MALL DIGITAL SYSTEMS generally have ad- 

vantages of cost and reliability, and disadvantages 
of lower speed and less data handling capability when 
compared to their complex high-speed counterparts. 
These advantages are gained through relatively large- 
quantity manufacture, which is usually not possible 
with expensive, high-speed data systems. 

If the following parameters, either partially or 
totally, characterize a specific job, the small digital 
system should be considered: 

1. Physical parameters to be measured can be ex- 
pressed as resistances, d-c voltages, a-c voltages, 
d-c/d-c voltage ratios, a-c/d-c voltage ratios, or 
a-c/a-c voltage ratios. 

2. Digital representation to either 4 or 5 digits. 

3. Either single- or multi-channel input signal 
scanning is necessary. 

4. Semi-automatic or totally automatic system op- 
eration is required (after initial setup). Many fune- 
tions (such as “go/no-go” comparison of the meas- 
ured values, certain data computation to minimize 
final data reduction and programmed readout at peri- 
odie intervals) are included in this operation charact- 
eristic. These factors are of major importance in 
economic justification of the cost of a digital data 
system. 

5. Digital data recording at rates up to five per 
second is required on any one or more of the follow- 
ing recording devices: parallel-entry strip printers 
(such as the Hewlett-Packard, Clary, Victor, Monroe 
or Friden); serial-entry page printers (which include 
IBM and Friden electric typewriters); Friden and 
Teletype paper tape punches; and IBM summary and 
key card punches. 


Typical Applications 

Operation characteristics are presented for low- 
medium- and upper-cost systems within the range of 
$5.000 to $35.000. 

Fig. 1 illustrates a basic system that monitors a single 
channel where the analog data is a variable d-c volt- 
age. The analog is digitized by a 5-digit digital volt- 
meter. Digital data is recorded on a Hewlett-Packard 
parallel-entry strip printer. System programming and 
control are set at the printer (which is typical for all 
systems discussed). 

Fig. 2 illustrates a system similar to that shown in 
Fig. 1 with the following additions and changes: An 
input signal scanner with a pre-amplifier has been 
added to scan 200 low-level d-c voltage transducers. 
Digital data is recorded on an IBM electric typewriter. 

The system shown in Fig. 3 generally is used where 
several types of analog signals must be measured. 
A typical application is incoming inspection, quality 
control, or environmental performance evaluation of 


SMALL DIGITAL SYSTEMS 


FIG. |. SINGLE-CHANNEL, d-c v Itage monitor, 5 


digit readout, and strip printer. 


FIG. 2. 200-CHANNEL SCANNER, channe! 


tor, digital readout and typewriter printer. 


FIG. 3. 100-CHANNEL SCANNER and digitizer for 
d-c voltage, a-c voltage and d-c/d-c voltage ratio. 
Output 


digital readout, typewriter printer and 
punched-tape recorder. 


transistors and diodes. This system includes a 100- 
channel input signal scanner; it can digitize resistance, 
d-c voltage, a-c voltage and d-c/d-c voltage ratio ana- 
logs. Digital equivalents of these analogs are recorded 
on an IBM typewriter for a “quick look” and on 
punched paper tape for additional data reduction by 
a digital computer. 

An important characteristic of this class of digital 
systems is that performance capability can be expand 


ed by adding additional modules. 
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Magnetic Tape Equipment 


This survey of magnetic tape equipment includes 
recorder/reproducers of many types and sizes, de- 


gaussers and erasers, magnetic tapes, and tape testers. 


AMPEX 


The Ampex line includes analog, FM, PDM and 
Digital units. 

The FR-100A (Fig. 1) modular magnetic tape re- 
corder provides up to 14 tracks with interchangeable 
amplifiers permitting direct, FM, PDM or NRZ digital 
recording on any track. Six tape speeds range from 
17% to 60’/sec. At tape speed of 30’/sec flutter is 
less than 0.1% peak-to-peak from 1.5 to 500 cps cumu- 
latively; gap scatter is less than 100 microinches; servo 
speed control provides time-base accuracy to two 
parts in 10°. 

The Series 800B is a mobile or airborne unit. 

The digital tape systems include Models 200A, 300, 
and 400. The 300, with 150”/sec tape speed can trans- 
fer six-bit alphanumeric characters at 30,000 char- 
acters per second, using 4%” tape and 200 bits per 
100A (left) and inch packing density, and up to 90,000: characters 
mbtle socias per second using 1” tape and 300 bits per inch. It has 
800B (lelow). start and stop times of 1.5 ms; flutter of 1% for 0-30 

cps pass band; time displacement error is +4.8 
microseconds from center clock for 1” tape. 

Ampex also offers a tape-loop recorder and the FR- 
1100, a low-cost general-purpose instrumentation re- 
corder. 


FIG. 1. AMPEX 


line includes FR- 


New Ampex product is Ampex Computer Tape, com- 
bining high output, high bit-packing capacity, and 
long life (is said to “last ten times longer in use than 
conventional precision tapes”). Designated Cl (on 
1.0-mil Mylar base) or C2 (on 1.5-mil Mylar), tape 
is furnished in standard widths of 1%”, 1” and in 
lengths of either 3600’ or 2500’ on 1014” reels. 


APPLIED MAGNETICS 
“Amco” makes a 15-head stack and specializes in 
heads made to customer specifications. Product line 
includes eleven different heads, from one to 15 tracks. 
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FIG. 2. NADAR airborne housing and tape magazine, 
and ground playback and test console. 


AUTONETICS 


Autonetics Division of North American offers Nadar 
ITA (Fig. 2), an airborne recorder and ground-based 
reproducer system designed especially for pilot evalu- 
ation and training in fire control. Signals recorded 
represent artificial horizon, including pitch, attitude, 
target azimuth, reference circle. time circle, steering 
dot, target range, and opening or closing range rate 
on four tracks of 1” tape. Recorder irequency re- 
sponse is +3 db from 30 to 1500 cps; tape speed is 
6 to 9” /sec; crosstalk is 30 db down between channels. 
\fter mission, tape magazine is installed in reproducer 
for playback of pilot’s display on dual-beam CRO. 


BJ ELECTRONICS 
BJ Northam (Fig. 3) Model MR-2B miniature mag- 


netic tape recorder for airborne rocket test (direct re- 
cording) weights 414 lb with armor. Reel capacity is 
40’ of 14” tape; seven tracks (6 for data, 1 for timing) 
and seven tape speeds are available from 14 to 15”, 
sec. Frequency response is 0 to 250 cps for AM-erase 
technique. Accuracy is 5% full scale. Ruggedized 
to withstand ground impact. 

Model MR-11B is a double-deck version providing 
16 (14 data, 2 timing) tracks on dual 14” tapes. 

Airborne Model MR-L00 carrier erase or digital re- 
corder for other than high-g environments, is a minia- 


FIG. 3. BJ NORTHAM airborne rocket test recorder 
(left) withstands ground impact. Model MR-100 (right) 
holds 3600' for 12-hr running time. 


FIG. 4. ELEC- 
TRODATA Mod- 
el 53368 digital 
tape unit with 4- 
million character 
capacity. 








ture that provides 7 tracks on 14” tape. Tape speed is 
1”/sec +2%; flutter is 3% peak; reel holds 3000’ 
for 12-hr running time. Dimensions are only 19” x 
24.5” x 10”; weight is 25 lbs with full reel. 


BURROUGHS 
ElectroData Division of Burroughs Corporation of.- 
fers several transports, including the Model 53368 
digital tape transport (Fig. 4) featuring data manipu- 
lation at various speeds. It provides 10 tape speeds 
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FIG. 5. CEC line includes Type 5-781 continuous-loo 


el recorder (right), Micr 
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from 1.5 to 90’/second; stop time is less than 8 ms at 
15’ /sec; 


ms: dynamic skew is less than 2 minutes of are at all 


start time to 90”/sec speed is less than 7 


speeds. Reel capacity is 2600’. 

All transports incorporate vacuum controlled reel 
servo systems for gentle tape handling, end-of-tape 
sensing, fast start and stop, remote and local control. 
easy threading and dust free operation. A file protec- 
tion device and air-conditioning manifolds are avail- 


able. 
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FIG. 6. CINEMA Engineering tape degausser (left) and 


magnetic erasing pencil (bottom). 








FIG. 7. ELEKTROMESSTECHNIK wow and flutter test 


et imported by Electronic Applications. 


CONSOLIDATED ELECTRODYNAMICS 

DataTape Division of Consolidated Electrodynamics 
Corporation offers a line of tape recorders. 

The Type 5-752 Recorder/Reproducer (Fig. 5) 
simultaneously records and reproduces from 1 to 14 
tracks on standard tape sizes from 14” to 1”. Maxi- 
mum reel size is 14”. Cumulative peak-to-peak flutter 
is 0.05°% for any single frequency. Tape speeds are 
from 17,” through 60” per second; data can be re- 
corded and reproduced in analog. FM, and PDM 
modes. 

CEC Type 5-781 14-track Continuous Tape Loop 
Recorder Reproducer drives closed loops of from 2’ 
to 75’ at speeds from 1-7.” through 60” per second. 
It is used for the study of transient responses, time 
delays, ete. 

\ compact DataTape Mobile Recorder features 
high-altitude, high-temperature operation, six tape 
speeds and 7- and 14-track operation. 

The MicroSADIC data processing system, which 
uses a Type 5-080 Digital Recorder/Reproducer, can 
convert analog signals to digital signals and record 
the digitals at rates to 10,000 samples per second. 


CINEMA ENGINEERING 

Type 9205 tape and film degausser (Fig. 6) of 
Cinema Engineering Div., uses two powerful fields to 
degauss up to 5400’ reels of 14” tape. 

Type 8905 magnetic erasing pencil, with active area 
of only 0.281” dia, can erase a word or a syllable or 
any limited small area of tape. 

Both operate from 110-volt sources. 








FIG. 8. ELEC- 
TRONIC ASSO- 
CIATES' Data- 
plotter directs 
plotting of x-y 
graphs. 


ELECTRONIC APPLICATIONS, INC. 

Electronic Applications. Inc., is distributor for a line 
of precision wow and flutter test sets (made by Elektro- 
messtechnik Wilhelm Franz KG. Western Germany ) 
and also portable, battery-operated tape recorders. 

The wow and flutter test set EMT418 (Fig. 7) meas- 
ures wow and flutter, either AM or FM. Measuring 
frequency is 3 ke. 

Wow meter Model J60 b uses a test frequency of 5 
ke and measures to 3° frequency modulation. Output 
connections are provided for (1) amplitude level re- 
corder, (2) light-beam galvanometer, and (3) oscillo- 
scope. 

NAGRA IIL B portable tape recorder/reproducer 
is battery powered, with tape speeds of 15, 712, and 
35, ips. uses 5” or 7” reels: flutter is within NAB 
studio standards, 

Other imported items include tape editing equipment 
and playback-time regulator for compression or ex- 
pansion of tape without pitch alteration. 


ELECTRONIC ASSOCIATES 


Klectronic Associates’ Models 4.016 and 4.017 
Dataplotters (Fig. 8) operate with EAL Variplotters 
to convert digital tape data into plots on x-y graphic 
recorders. Equipment has resolution of 0.005°¢ of full 
scale. Three types of plots can be made—(1) point 
plots. (2) symbol plots. and (3) line plots. Tape speed 
$-QOO9 to QO99, 


—=— 7 


is 75’’/sec. Data range is from 


Epsco’s Model RS-104 digital recorder stores 270 
13-bit digital data words plus 20 characters of fixed 
data and 36 characters of time code data, Block 


eeeseel. 
| 
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FIG. 10. FAI 


S$ OaGa-st t 


RCHILD F4! Jigital 


» characters. Word 
rates can be accepted up to 3600 data words per sec. 
Model is part of integrated system for data reduction 
via FM. PAM (pulse-amplitude modulation), and 
PDM. Rack shown at left in Fig. 9 is PAM-to-Digital 


Conversion System: double rack at right is Digital Re 


leneths can be varied from | to 83 


corder. 


FAIRCHILD 
Fairchild FALL digital magnetic tape handler (Fig. 
10) is compatible with IBM systems. It will take °.” 
tape and provide for up to 12 tracks. Its rugged con- 
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FIG. 11. GENERAL KINETICS' tape tester detect 


ws and punches holes spanning any defect. 


struction insures continuous service. The most im- 


portant features are a bad-spot detector, end of tape 


sensor, and a 2500’ capacity. 


GENERAL KINETICS 

The Model U-1 Computer Tape Tester (Fig. 11) 
was designed to test the metallic magnetic tape used 
by the UNIVAC system. Similar machines can be sup- 
plied for testing plastic computer and instrumentation 
tapes. It automatically locates and punch-marks por- 
tions of the tape which contain flaws. 

The tester records pulses on the UNIVAC tape in a 
continuous stream at the spacing of the UNIVAC com- 
puter, Eight pickup heads check the recorded pulses 
during playback for amplitude and rise time. If any 
pulse falls below a preset adjustable threshold a defect 
is indicated and two holes are punched spanning the 
defect. The recording and playback operations occur 
with the tape moving at a constant velocity. The punch- 
ing causes the tape to stop momentarily in the region 
of the punch but a coupled slack loop system prevents 
this tape stoppage from affecting the tape. 

The system includes a provision for locking out the 
checking operation in regions that have already been 
indicated as defective by holes punched, and a system 
for counting the total number of punched holes on the 
tape and the total tape footage. 

Tested speed is 20” per second. 


HONEYWELL 


Davies Laboratories Division of Honeywell reports 
an extensive line of magnetic tape instrumentation, 
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FIG. 12. HONEYWELL Series 3170 system (left) han- 
dles 2'' tape on 14" reels. Type 3111 transport (upper 
ight) is for airborne use. Custom head (lower right) 


: 
reads checks and accounting cards. 


for both analog and digital data acquisition, and for 
hoth fixed and mobile (airborne) applications. 

Top of the line includes the Series 3170 systems 
(Fig. 12). These are precision, fixed multi-track data 
recorder/reproducers for laboratories, telemetry and 
other demanding uses. Standard modules are assem- 
bled into custom systems meeting users present and 
future needs. Transport has six switch-selected speeds 
from 114 or 17, to 60 ips. Are said to be “only 
standard transports on the market handling 14” reels 
and tapes as wide as 2”. 

Honeywell will soon announce an airborne recorder 
matching the precision and performance of the 3170 
systems. The standard line of airborne systems in- 
cludes 4 units ranging from 8 to 55 pounds, with tape 
as wide as 184” runnning 24 minutes at 30 ips. 

Honeywell also offers facilities capable of both pro- 
totype and large scale production of custom magnetic 
recording heads (Fig. 12). 

Other Honeywell tape products are loop transports, 
multichannel voice monitors for airport control towers, 
automatic wave analyzers, and the 10,000 sample per- 
second Digital Data Recorder Transcriber. 


IBM line includes the 705 III that reads and 
writes 60,000 characters/sec; tape density is 534 char- 
acters/inch. 14 million characters can be read or 
written in less than 414 minutes. Model 729 reads or 
writes 15,000 characters/sec; tape density is 1200 
digits/inch. Two-gap read-write head checks data as 
it is written. 727 unit reads or writes 15,000 charac- 
ters/sec; density is 200 characters /inch. 





FIG. 13. LEACH airborne recorder can operate during 
2000-g impact. 


LEACH 
Leach Corp. 24-0z tape recorder (Fig. 13) for air- 
borne use is said to be world’s smallest. Seven tape 
speeds are available from 0.25 to 15”/sec; tape widths 
are 4” and 1”; flutter is less than 1%. Can operate 
during 2000-g impact. 


MINCOM 


Mincom (Div. of Minesota Mining & Manufacturing 
Co.) C-100 (Fig. 14) instrumentation recorder/repro- 
ducer provides six speeds, from 3%4 to 60’/sec. Tape 
width can be 14”, 14” or 1”, with 1 to 14 tracks. 
Frequency response +3 db from 100 eps to 100 ke at 
60’ /sec. Flutter is 0.1% peak, from 0.1 cps to 4 ke 
at 60’’/sec. 

CV-100 records and reproduces seven 1-Mec video 
channels on 1” tape. Frequency response from 400 cps 
to 1 Mc is +3 db at tape speed of 120”/sec. Running 
time using 14” reels and 1-mil tape is 12 minutes. Flut- 
ter is 0.1% peak, from 0.1 cps to 4 ke. Signals-to- 
noise is 30 db, peak signal to rms noise; timing ac- 
curacy is 0.005%. 


MINNESOTA MINING & 
MANUFACTURING 


New #186, #188 and #189 instrumentation tapes 
of Minnesota Mining & Manufacturing Co. sandwich 
the magnetic coating under a thin (50 microinch) 
plastic film (Fig. 15). This sandwich tape eliminates 
oxide rub-off and is said to have not more than a 
single dropout in a 2500’ roll of 44” tape. (Dropout 
here means reduction to less than 50% normal signal 
amplitude on any of seven tracks carrying 220 NRZ 
pulses per inch.) Different types of instrumentation 
tape feature output, strength, resolution, etc. 


PACKARD-BELL 


Aerotape, by Packard-Bell Electronics Corp. (Fig. 
16) is a direct-recording modular airborne recorder/ 
reproducer that weighs 10 lb. Tape magazine has only 
one reel and tape is transferred between inner and 
outer diameters. 


FIG. 14. MIN- 
COM C-100 re- 
corder/repro- 
ducer has 0.1% 
peak flutter from 
0.1 cps to 4 ke. 


1.5 mil polyester backing 
0.35 mil oxide coating 


0.05 mil plastic layer 





as pata fs stot orotate 








FIG. 15. SANDWICH TAPE b y Minn es ta Mining & 
Manufact turing has 0.05-mil layer of pl ver oxide 
' rg sr 


coating to eliminate oxide rut 


rder features single- 


FIG. 16. AEROTAPE airborne rec: 


reel transport. 
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FIG. 17. POTTER Model 906 transport (lett) also han- 
i¢ perf rated paper Tape. Mode E 


+ 150 e 


FIG. 18. PRECISION INSTRUMENT ''Simplex'’ [left 
rized and features clit n tape maaazine. 


ides to 60 hrs recording of 7 


trar + 


POTTER INSTRUMENT 


The Potter line includes the Model 906 transistor- 
ized digital magnetic tape handler designed for stand- 
ard rack mounting (Fig. 17). Replaceable capstan 
panel permits use as a perforated tape reader. Start 
time is less than 3 milliseconds, stop time less than 1.5 
milliseconds; tape widths to 114”, up to 47 channels, 
speeds to 150’/sec, search or rewind 300” /sec. Can 
stop on second character at speeds up to 1000 char- 
acters / sec. 

Model 3280 transistorized digital transport is de- 
signed for data transfer rates of 1500 characters per 
second or less. 

Model 910 is a medium speed digital magnetic tape 
transport for character transfer rates up to 18.8 ke 
on 14” tape, or 30 ke on 1” tape. 

Model 908 (Fig. 17) high-speed transistorized digit- 
al transport features character transfer rates to 45 ke 
on 1%” tape, and 90 ke on 1” tape. Start time is less 
than 3 ms; stop time less than 1.5 ms. Stop distance is 
0.125” +0.035”. Vacuum tank slack loop system ac- 
commodates 160” of tape for each reel. Tape speed 
up to 150”/see with flutter 197; time displacement 
jitter is “1 microsecond at 150’/sec from center 
clock to outside track on 4” tape. Features include 
remote control and in-line loading. 
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Model 921 family of transistorized record-playback 
amplifiers provide function selection switching, plug- 
in amplifier cards for different head windings, tape 
speeds, output signals, etc.; “AND” gates are included 
for clock drive inputs and control logic. Standard 
signal is 0 volt logical one, and —10 logical zero. 

Potter record-playback heads provide up to 25 
tracks in a single stack or as a dual read-write stack- 
up to 49 tracks on a dual-gap interlaced stack. Gap 
scatter tolerance is +0,00005”. Track widths are avail- 
able from 0.020” to 0.125”; track spacing from 
0.050”. Windings can be single, dual and center 


tapped. 


PRECISION INSTRUMENT 

PS-200 “Simplex” transistorized recorder/reproduc- 
er (Fig. 18) is made by Precision Instrument Co. Self- 
threading, self-aligning tape magazine clips on front 
and eliminates threading. Holds standard 101” reels 
and provides tape speeds from 3°4 to 30’/see with 
flutter (measured from zero to 300 cps) less than 0.1% 
rms. Standard tape width is 44”, up to 7 tracks. Gap 
scatter is 200 microinches; inter-stack tolerance 
0.001’; skew within 02 mils per inch. 7 channel model 
weighs less than 50 Ibs; said to be only “magazine- 


” 


loading portable instrumentation recorder.” 
TT-100 5-lb lab and airborne unit features tape 
speeds with 0.17 tape speed accuracy. Power is 6-v de. 


REEVES SOUNDCRAFT 

Type A Instrumentation Tapes #400 and +420 
are coated with Soundcraft’s RCCH oxide formulation. 
This exclusive coating insures that the tapes will have 
long dropout-free service life. Soundcraft tapes are 
tested so that there is a 50% margin of safety against 
dropouts when being used on field equipment. 

In addition to the two types of Type A digital 
tapes, Reeves Soundcraft offers special instrumenta- 
tion tapes for numerical control and_telemetering; 
also a video instrumentation tape. 


REMINGTON RAND 


The Remington-Rand Uniservo (Fig. 19) is the 
means by which the Univac System reads from or 
writes on magnetic tape. The Univac system can be 
provided with up to 16 Uniservos. 

Unityper II records data typed on its typewrite1 
keyboard onto magnetic tape. Thus a typist prepares 
magnetic tape used to command the Univac computer. 
Unityper requires 120 characters to a line and 720 
characters to a block so that tape data meets computer 
requirements. 

The Verifier is a unit that checks the recording of 
tapes prepared by the Unityper (against a second 
typing of the original source document). It also can be 
used as a Unityper. 

An automatic tape unit designed for use with the 
Univac file-computer makes comparisons, logical de- 
cisions, and is self-controlling. Central computer can 
perform other functions while the tape unit searches 
tape for the data the computer wants. Up to ten units 
can work simultaneoulsy. 





FIG. 19. REMING- 
WESTERN ELECTRO-ACOUSTIC TON-RAND Uniser- 


“ : vos (top) tie in with 
A portable direct recorder/reproducer (Fig. 20) is Univac computer 
offered by Western Electro-Acoustic Laboratory, Inc., operation. Unityper 
especially for noise and vibration signals, It is a dual II (left) permits pre- 
channel unit, has over-all frequency response +1 db paring digital com 
from 30 cps to 30 ke at 15’’/see. Flutter is less than puter ( mmand by 
0.1% rms; dynamic range to 1% signal distortion is typing. Verifier 
10 db in lower and highest octave band, and better (right) checks tape. 
than 60 db in the middle bands. There is no pre- 
equalization; playback equalization is by a constant- 




















phase network. 


LATE EQUIPMENTS 


American Concertone 

Model R168 industrial magnetic-tape transport (Fig. 
21) is currently being supplied to manufacturers of 
machine-tool programming equipment. The R168 trans- 
port uses three motors with a hysteresis-synchronous 
direct-drive capstan motor and heavy duty torque-type 
reel motors. It is push-button operated, accommodates 
reel sizes up to 10!” and handles either 44” or 


14” tape. Speed ranges are from 17, to 30’’/sec. 


ITT 

ITT Laboratories has developed a 22-track tape 
transport that reads or writes at 30,000 characters 
per second. Bidirectional to speed access time. tape 
speeds are available to 500 feet per minute (100”/sec). 
Full speed is attained from stop in 1 ms. “Storage-bin” 
feature eliminates need for reels. 


Magnasync 

A line of turntable degaussers is offered by 
Magnasyne Manufacturing Co. Entire reel is placed : 
on turntable, and reel is turned so that it passes over FIG. 20. WESTERN ELECTRO-ACOUSTIC'S 
degaussing section. Model A-397 features a 20-second Jual-channel unit lesianed for noise and v 


timed cycle for fast and complete bulk erasure; Model 11 
M-937 is manual unit: Model G-936 is conventional 

| iu I © 90 #0 084 e808 #88 
degausser. 


Telectro Industries 
ae ; ; : . FIG. 21. AMERI- 
electro Industries Corporation has introduced a GAMC once: 
[4-channel 6-speed) data recorder-reproducer, with tone industrial 
speed range from 17x, to 120 ips: 28 tracks are avail- 
able on 1” tape. Amplifiers are available for AM, 
kM and PDM. 


Thompson-Ramo-Wooldridge 

A magnetic tape unit (shown in Fig. 22) has been 
designed for use with the RW-300 digital computer, 
creating a new on-line data reduction system for test 
facilities. The system eliminates need for separate 
data acquisition, conversation, translation and proc- 
essing equipments, 

Up to & transports (Modified Ampex FR400 units) 


can be coupled to the computer through a magnetic- . : 

aa : : r FIG 
core buffer. Each transport has a storage capacity of 2 ; 

‘ “He y . . 3 maqd 
1.3. million computer words of 18 bits each. Data 
can be collected and recorded at a rate of 2.560 words 
per second, Data can be smoothed, scaled, linearized 


. 22. RW-300 


IDE 


j 


and corrected for errors with calibration constants 


by the computer. 
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300 600 1200 2400 4800 10000 
Frequency in octave bands 


FIG. |. SOUND LEVELS (db) vs frequency (octave 
bands) at (A) wing near jet, (B) rear of fuselage, 
(C) center of fuselage, (D) forward in fuselage. 


40 








liad 
co 
Q 











0 LUI 


(A) 10°+<— P,/P, 10' 
(B) 29x10” PSI 29 x10" 
(C) 2x10* MICROBAR 2X10 
FIG. 2. UNITS in acoustic work. Sound pressure 
level in db (referenced to 2 x !0* microbars) is 
plotted against pressure ratio (P»/P;), psig, and 
microbars. Curve can be extrapolated linearly in 
either direction. 





meen 





160 





wok UE 


1o~* G io” 1o* 
FIG. 3. OUTPUT (g) of accelerometer vs sound 


pressure level in db, when accelerometer has acous- 
tic sensitivity of 10° g/!00 db. Curve can be 
extrapolated linearly in either direction. 








FIG. 4. ACCELEROMETER with acoustic sensi- 
tivity of 10° g/100 db. (Courtesy Gulton Indus- 
tries, Inc.) 
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Acoustic Sensitivity 


He ACOUSTIC NOISE LEVELS are known 
to be damaging to some classes of electronic 
equipment and can cause severe tube microphonics 
with resultant degradation of circuit performance. 
Relay chatter and other undesirable intermittents have 
been reported.! Not so well known is the effect of 
acoustic noise on instrumentation accelerometers, par- 
ticularly in producing a fictitious vibratory accelera- 
tion signal. 

The sensitivity of an accelerometer to acoustic noise 
depends on the actual sound pressure levels at the 
location of the accelerometer. Empirical studies? have 
indicated that the compartment in which the acceler- 
ometer is mounted can contribute an attenuation of 
considerable magnitude. Fig. 1 shows sound levels 
vs frequency for a jet-engine vehicle with instrumenta- 
tion bay. 

The design of the accelerometer also can affect its 
sensitivity to noise and vibration. Accelerometers em- 
ploying case-clamped barium-titanate elements, for 
example, are more susceptible to noise than enclosed 
cantilever or center-disc supported elements. Of course 
other parameters are involved, but the ultimate choice 
of the measurement instrument should include en- 
vironmental as well as system compatibility. Further. 
recordings of acoustical noise and vibration should 
be made independent of each other. 

Although no specific acoustic noise levels can be 
presented relative to an exact missile configuration, 
typical values* are shown in Table 1. 


Units 

Sound pressure can be expressed in psig or in 
microbars (dynes/cm?). It also can be expressed as a 
ratio in db. When using db, the zero-db point is the 
reference level, or the denominator in the familiar 
formula for db: 

Ps (db) = 20 log P./P; 

where P, is the 0-db or reference level; Ps and P, are 
pressure levels. The accepted pressure reference level 
in the acoustic field is 2 x 10-* dynes/cm?. Hence 0-db 
sound pressure level means 2 x 10—* dynes/cm?. 

Note: 1 dyne/cm? also equals 1 microbar. 

Sound intensity also can be expressed in watts/cm*, 
which is a power term. The familiar db formula in 
terms of power is 


I. (in db) —_ 10 log I./I, 





of Accelerometers 


where I, is the reference intensity. The accepted value 
for I, is 10-16 watts/em?. Hence 0 db in terms of 
watts/cm? is 10—!® watts/em?. 

Sound pressure can be expressed in psi from the 
simple handbook relation between psi and dynes/cm?*: 
14.697 psi 1,013,200 dynes/cem? 

Hence to convert microbars to psi, multiply by 
(14.697/1.013.200) or 1.45 x 10-5 psi/microbar. 

Table 1 and Fig. 2 show these relations. 

Expressing sound pressure in psi is more practical 
for the instrument engineer because it is easier to 
visualize than the minute microbar or dyne units. 


76 cm Hg 


Acoustic Sensitivity 

The acoustic sensitivity of an accelerometer is its 
g output (undesired) caused by acoustic noise (usually 
expressed in db). Where the acoustic sensitivity of 
the accelerometer is known, its output for a given 
sound level can be determined from Table 1 or Fig. 2. 

For example, in an ICBM application, the vendor 
specifications on the Glennite A500 piezoelectric ac- 
celerometer used (Fig. 3) said that the acoustic sensi- 
tivity corresponded to less than 10~° g¢/100 db (ref- 
erenced to 2x10~* microbars, 0-db level). This acous- 
tic sensitivity of 10~° g/100 db appears to be an in- 
significant quantity, and may well be depending on 
the sound level encountered and the vibratory force 
to be recorded. However, note in Fig. 3 that a sound 
level of 200 db (29 psi) produces an error of 1 g at an 
acoustic sensitivity of 10-° g¢/100 db. Note also that 
220 db (290 psi) creates an error of 10 g. It is highly 
probable that these sound levels, where encountered, 
will be accompanied by g forces of very high magni- 
tude, thus producing a small percentage of measure- 
ment error. In the application noted, vibratory forces 
of 20-30 g were expected, accompanied by an acoustic 
noise level below 180 db (2.9 psi) which, for the 
referenced accelerometer, produces an acoustic g noise 
level of 0.5% or less. 

The possibility exists that the acoustic sensitivity 
of the accelerometer used can increase exponentially or 
irregularly with the application of linear pressure 
values. Such a condition is not probable, but it would 
invalidate the information in Fig. 3. 

Tube microphonics in support equipment or in the 
accelerometer (the A500 accelerometer contains an 
integral electronic tube) can cause irregular noise at 
acoustic levels of 120-140 db.' 

Where the acoustic sensitivity of the accelerometer 


ALVIN B. KAUFMAN 


Litton Industries 


TABLE 1—ACOUSTIC NOISE LEVELS 
AND RELATIONSHIPS 


Sound Pressure Level 
Corresponding to: 


Sound 
Pressure 
Level, db 
Pressure 
Ratio 
Po/Pi 
Pressure, 
dynes/cm?2 
(microbars) 
Intensity, 
watts/cm?2 
Sound 
Pressure, 
psi 


Threshold of hearing 


wnNno 
coos 
° 


Average noise in open 
country 
100 
Conversational speech 
10° ; Transducer calibration 
Threshold of pain 
10° ; Military Jet Aircraft 
1.0x10 °2.5x10 * Atmospheric Pressure 
10° 2.0x10° 10 * Ballistic/Ramjet Missile 
10° 2.0x107 10° 


is unknown, or where it is desired to verify a manu- 
facturers specifications, or to determine the acoustic 
response throughout a given db range, empirical tests 
must be performed. Acoustic noise producing and 
measurement equipment for tests to about 150 db 
are available commercially.*:° Acoustic noise equip- 
ment for levels above 150 db do not appear readily 
available. Also there appears to be diverging opinions 
over the use of white noise vs scanned octave frequen- 
cies. The author feels that both methods of measur- 
ing acoustic sensitivity should be employed where 
feasible. 

It is not recommended that accelerometer noise tests 
be conducted in or near the path of turbulance 
generated by rocket boosters or jet engines. The high 
intensity blasts of jets and especially rocket boosters 
will be reflected by induced ground vibrations on 
supporting structures and the accelerometer under test. 
Thus any accelerometer output would reflect true 
vibratory motions combined with acoustic signals. 
Also, the noise spectrum is unknown. Commercial 
acoustic equipment also should be examined to verify 
that the accelerometer mounting is not being vibrated. 
thus producing a false indication of acoustic noise.’ 
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SCANNER OR MONITOR? 
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FIG. 3. IN A SCANNER system, the amplifier and peri 


phery equipment is shared and, hence, only one is needed. 
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The difference appears 
small—but it is signifi- 
cant, particularly in cost. 


SCANNER can be defined as a sequential re- 

viewer of data in one central location; a moni- 

tor as a full-time reviewer of such data. The difference 
appears small, but it is significant. 

Cost considerations distinguish scanners from moni- 
toring systems. For a scanner to be economical, it is 
obvious that the final per point cost must be less than 
that of the equivalent monitor. This rules out the 
scanner for alarms of simple pressure signals; a $15 
pressure switch cannot be improved upon cost-wise by 
any scanning device now available. However, for 
thermocouples, the facts are different because the pre- 
cise measurement of one temperature by thermo- 
couple can cost several hundred dollars. Multipoint 
thermocouple recorders, although less expensive per 
point, are slow and difficult to interpret when many 
points are involved. 

Fig. 1 shows how the cost formula fit together. For 
thermocouples, the cost crossover point at which 
scanning and monitoring are equal (cost-wise) might 
be 100 points. In other words, below 100 thermo- 
couples it may be less expensive to buy single or multi- 
point recorders or monitors, and above 100 points it 
would be less expensive to buy a central scanner. The 
required speed of scanning influences the selection 
of the approach; practical scanning systems are capa- 
ble of scanning 5 points/second, i.e. 100 points every 
20 seconds. 

\ monitoring system will duplicate the equipment 
shown in Fig. 2 as many times as there are thermo- 
couples, A scanning system will only duplicate the in- 
put and output devices (thermocouples and alarm 
lights) as shown in Fig. 3. The alarm detection ampli- 
fier will be present only once and there is need for only 
as many alarm set voltages as there are different 


Abstracted from a talk presented at the Texas A&M 14th 
Symposium on “Instrumentation for the Process Industries,” 
January, 1959. 





SCANNING AND ALARM system of the La-Gloria Oj! and Gas 


alarm settings. Beyond this there will be a certain 
amount of equipment 
power supplies, sequencing logic, ete. (Fig. 4). As all 
central equipment is shared by all points, it is 
economical to use the best components and subas- 
semblies available. If necessary, duplicate equipment 
can be used to insure greatest reliability. Obviously, 
another $300 to improve the performance and relia- 
bility of one amplifier (thus improving the perform- 
ance for all points) is not going to seriously affect 
a $30,000 price. 


central necessary—cubicle, 


A Typical Problem 
and the Scanner that Solved it 

The economics of scanning are seen clearly from the 
experience of the LaGloria Oil and Gas Company. Up 
for consideration in 1955 was a new unit that could 
be added to existing facilities at their Falfurrias. 
Texas, gasoline plant to improve efficiency in extract- 
ing ethane and propane. The question was whether the 
new unit would yield a fair return on the investment. 

Company management felt the answer lay in some 
form of automation so that the four men per shift 
(two operators and two oilers) who 
operated the existing compressor and absorption area 
could work the new unit as well. Analysis and time 


compressor 


study showed that if engine-compressor troubles could 
be “spotted” automatically in advance, and if engine 
temperature and speed data were automatically fur- 
nished, no new personnel would be needed. 

These requirements were met by the Foxboro alarm 


scanner shown in Fig, 4. The left panel gives informa- 
tion on the new Ethane-Propane Recovery Section 


through indicating receiver gauges. annunciators, and 


graphic diagrams of the engines. The center panel de- 
livers information on the Casinghead Compressor 
Section. 

Added to receiver gauges, annunciators and graphics 
are an indicating digital tachometer for all compressors 
and several pumps, a scanner control and test panel, 
and a Dynalog Indicator with key 
switches for precise measurement of individual temper- 
atures. The panel at the right monitors the High-Pres- 


sure Gas Compression and Absorption section. Equip- 


Temperature 


ment includes receiver gauges, graphics, operating in- 
dicators for the dehydrator units, annunciators, and a 
recorder logging water content (in pounds per million 
cubic feet) of gas feeding to pipelines. 

Not only did the scanner make the new unit eco- 
nomically feasible, it has brought results that far ex- 
ceeded the company’s expectations. Engine compressors 
have been operated more efficiently and with less 
down time because potential troubles are discovered 
much more quickly through automatic scanning and 
alarm. Two power cylinders and pistons were saved 
when an excessively high exhaust temperature was 
alarmed and the trouble immediately corrected. Leak- 
ing compressor valves have been detected long before 
they could have been under the previous method. The 
COMpressor operators now have more time to perform 
their combined duties on the two units than they did 
previously on the single unit. 

Page 
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TINY TEMPERATURE TELEMETER IS 
SELF-BLOCKING OSCILLATOR 


This miniature telemetering system is small enough to 
be inserted in an egg, and was used for studying the 
temperature of penguin eggs being incubated in Arctic 
regions. It has also been adapted to human physiology 
studies (rectal thermometer used in evaluation of 
sea rescue clothing). 

The transmitter comprises a self-blocking transistor 
oscillator, a temperature-sensitive element (thermistor 
with resistance of 100K at 25°C), three mercury-cell 
batteries (Mallory RM-450R), and a multiturn elliptical 
single-plane directional loop antenna (used as both oscil- 
lator coil and antenna). All of this way was only 
1” x 114” x 2” in size, and fitted inside the egg. which 
then was placed in the nest (with other normal eggs) for 
incubation, 

A single 2N123 PNP transistor is connected in the 
familiar (vacuum-tube circuitry) Hartley circuit. 
Chermistor R corresponds to the “grid leak.””, When the 
power supply is originally connected, there is no base 
bias, and a surge of collector current starts oscillations 
in the tuned circuit. Oscillations are maintained by the 
positive feedback to the base via the 0.05-uf capacitor. 
On each negative half cycle at the base, however, base- 
to-emitter current flows, charging the 0.05-uf capacitor 


Note: C>1 in uuf 


positively at the side connected to the base. As the time 
constant of this capacitor and resistor R is long com- 
pared to the 20-usee period of a 50-ke signal, a charge 
on the capacitor builds up until the base is nearly cutoff 
by positive voltage. 

With collector current thus near cutoff, oscillation stops 
because gain is too low to support oscillation, and the 
base voltage decays exponentially while the capacitor 
charge leaks off via the thermistor R. When the base 
voltage drops sufficiently, oscillation again commences, 
and the cycle is repeated indefinitely. As the time for 
the oscillator to recover is proportional to the RC prod- 
uct, changes in resistance with temperature of the 
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ELECTRONIC 


The circuit is the heart of all electron- 
ics. Here are 3 more basic and interest- 
ing circuits. Unless marked, resistors 


are in ohms, capacitors in microfarads. 


thermistor R_ produce corresponding changes in repeti- 
tion rate of the oscillatory action. 

The oscillator transmits a carrier of about 50 ke, 
which blocks itself at a rate of 100 to 700 cps, depend- 
ing on the value of R, which in turn depends on tem- 
perature. 

In practice, a 2’-diameter loop antenna was mounted 
on top of a 6’ pole and placed directly over the nest. 
A transmission line from the loop antenna (and tuner) 
went directly to a receiver located in a shelter 180’ from 
the nest; observers remained in the shelter at all times. 
A counter connected to a receiver indicated the number 
of times the transmitter blocked itself. (Penguin’s eggs 
were found to remain between 84.5 and 98.2°F despite 
subzero temperatures. ) 

Output: Signal could be picked up at distances of 
80’ from the nest. 

Power supply: 3.9 v, approx. 2 ma drain. 

Carrier frequency: 50-ke nominal. 

Source: American Electronic Laboratories, Ine., 
Philadelphia, Pa.; also ONR Research Reviews, Navexos 
P-10, December, 1958. 


10-Mc TRIGGER RATE FLIP-FLOP USES 
SURFACE-BARRIER TRANSISTORS 
AND "SYMMETRICAL ACTION" 


Transistors Tl and T2 in this circuit operate as a con- 
ventional transistor Eccles-Jordan flip-flop. Circuit is 
similar to its well-known vacuum-tube counterpart except 
for the action of transistor T3, which has no vacuum- 
tube analog. 

Suppose that transistor Tl were conducting. As the 
voltage drop across T1 is practically zero, base voltage of 
T2 is slightly positive, and T2 is nonconducting. Collector 
potential of T2 is about 2.5 v de. Transistor T3, which is 
connected between the collectors of Tl and T2, thus has 
the proper polarity of electrode voltages for PNP transis- 
tors. T3 is normally cutoff and conducts when a negative 
trigger pulse is applied to its base. The resulting col- 
lector current produces a positive-going pulse at the col- 
lector of T2 and a negative pulse at the collector of TI. 
This triggers the flip-flop, cutting off Tl and bringing T2 
into conduction. 





CIRCUITRY 


CHARLES F. KEZER 


and 


MILTON H. ARONSON 


T3 is a selected type 2N128 exhibiting symmetrical 
action—that is, when the collector is made positive and 
the emitter negative, collector acts as emitter and vice 
versa. Thus, when a second trigger pulse is applied, cur- 
rent flows in the reverse of normal direction, or from col- 
lector to emitter. This produces a negative pulse at T2 
collector (conducting) and a positive pulse at T1 col- 
lector, again triggering the flip-flop. Standard 2N128 
could be used to about 9 Me; a selected unit to 10 Me. 























LJ 


Maximum trigger rate is 10 Mc; trigger amplitude is 
0.3 to 1.5 v at 0.04 usec width. Output is 2.5 v peak to 
peak at either collector. 

Returning the 10K base resistors to +0.7 v de as 
shown was found to improve performance at high ambient 
temperatures. Originally, tests were made with these re- 
sistors returned to ground; the flip-flop became unstable 
at 38°C. With the small bias added, circuit operated cor- 
rectly from —55 to +-75°C. 

Use of 2N393’s with higher 8 and higher current ca- 
pacity would permit lower collector circuit resistance and 
more efficient cross-coupling. This would improve the 
high-frequency performance and permit greater loading. 

Input: Negative pulses, 0.3 to 1.5 v amplitude, 0.04 
usec wide, 0.02 usec rise time. 0 to 10-Mc rate. (Pulse 


generators described in “Overlay Method Makes Fast 
Pulses,” Electronic Design, May 28, 1958, were used for 
pulse sources. ) 

Output: 0 to —2.5 v. 

Output rise time: 0.05 usec positive-going, 0.12 usec 
negative going. (Circuit does not recover completely be- 
tween triggers. ) 

Output loading: Depends on switching rate. Will drive 
10K ohms in parallel with 33 uuf (full on-off requirement 
of another 2N128 with 2K collector resistance). 

Power supply: —3 v d-c at 1.8 ma; +0.7 v de at 0.1 
ma. 

Ambient temperature range: —55 to -+-75°C. 

Source: Mark Smith, Bogue Electric Mfg. Co., Patter- 
son 3, N. J.; also Electronic Design, Oct. 1, 1957. 


3-Mc FLIP-FLOP HAS 0.05-USEC 
RISE AND FALL TIMES 


A modification of the preceding circuit, this Eccles- 
Jordan flip-flop also uses “symmetrical transistor opera- 
tion” for triggering. Transistor T3 is connected in this 
circuit to apply triggering pulses to the bases of Tl and 
72. 

Transistor T3 operates in a symmetrical manner as 
described in previous circuit; two load resistors (2K 
ohms) are added to develop pulses which are “steered” to 
each base via the 100-uuf coupling capacitors. A positive 
pulse is developed at the base of the conducting transistor 
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(to switch it off), and a negative pulse is developed at the 
non-conducting transistor (to make it conduct). 

The “speedup” capacitors (from collector to opposite 
base) of the preceding circuit are omitted because the 
100-uuf coupling capacitors have similar action. Improve- 
ment in the negative-going fall time is attributed to omis- 
sion of the speedup capacitors. 

Max rate: 3 Me. 

Input: Negative pulses, 0.3 to 1.5 v amplitude, 0.04 
usec width, 0.02 usec rise time, 0 to 3 Me repetition rate. 

Output: 0 to —2.5 v. 

Output rise and fall times: 0.05 usec. 

Output loading: Can drive impedance of at least LOK 
ohms and 33 uuf in parallel. 

Ambient temperature range: —55 to +-75° C. 

Power supply: — 3 v de at 1.6 ma, +-0.7 v de at 0.1 
ma. 

Source: Mark Smith, Bogue Electric Mfg. Co., Patter- 
son 3, N. J.; also Electronic Design, Oct. 1, 1957. 
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A NEW SERIES 


Process Control Systems 


FRED D. MARTON, In.cruments Publishing Company 


AUTOMATIC SELECTION OF ALTERNATE 
STEAM SOURCES USES SIMPLE CONTROLLERS 


Utilization of waste steam is an economic way of 
heating a plant. However, it is available only as long 
as the source of the exhaust steam is in operation. 
After working hours, and on Sundays and holidays, 
live steam may have to be used. 

Auiomatic changeover from the exhaust steam of 
a drop hammer to a high-pressure steam line is 
accomplished in this system by using 3 non-indicating 
pressure controllers, a pneumatic snap-acting relay, 
2 control valves, and a solenoid valve in the air line. 

This system automatically selects the 30-psi exhaust 
steam when it is available, or the 150-psi steam when 
the former is not available. It also reduces either 
source to the desired 15-psi pressure for the use in 
heaters. Further, it blocks the exhaust line when the 
high-pressure line is in operation so that steam can- 
not reach the remote hammers when they are not 


in operation, where condensed water could cause 


damage. 

The system is based on use of two simple Pressure 
Controllers which are essentially flapper- nozzle units 
with proportional band adjustment (Model P097A, 
shown). 

The flapper-nozzle-type pressure controller is essen- 
tially a simple variable orifice in which the orifice 
is controlled by a pressure-sensitive bellows. By using 
a restriction orifice ahead of this simple controller, 
a pneumatic signal proportional to any given pressure 
can be obtained in economic manner. 

Normally, when exhaust steam is available, the 
mercury-switch-type pressure controller (Pressuretrol 
Modei P404) keeps the solenoid valve open, and the 
pressure in the pneumatic line following the restriction 
orifice depends on the orifice in Pressure Controller 
No. 1. This controller orifice is controlled by a bellows 
fed from the heater line, and thus the heaters receive 
a constant 15-psi steam supply from the exhaust steam. 

Meanwhile, there is no air supply to the 4” valve 
system, and this valve is closed. However, when the 
hammers shut down, the exhaust steam pressure drops. 
This causes the mercury switch in the Pressuretrol to 
close the solenoid valve, raising the pressure in the line 
to the 12” valve and closing it. 

This increased pressure in turn causes the Snap- 
Acting Relay (Model RO49A) to switch the air supply 
through the second restriction orifice to the 4” air- 
to-open valve, which opens. The pressure in the heater 
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line is once more controlled by a simple flapper-nozzle 
controller (No. 2) whose orifice, in series with the 
restriction orifice, develops a control signal propor- 
tional to the desired steam pressure. 

The RO49A relay requires a reversal of about 2 
psi to snap from one position to the other. The output 
steam pressure is adjustable between 4 and 17 psi. 

This system is an example of what can be accom- 
plished by the simple “orifices-in-series” principle, 
whereby a variation in one produces a proportional- 
output pneumatic signal. 

Source: Minneapolis-Honeywell Regulator  Co., 
Brown Instruments Div., Phila. 44, Pa., also Indus- 
trial Control News Vol. 1, No. 6. 
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PULP-STOCK FLOW CONTROL 


A method for control of pulp stock flow between 
a blow tank and wash room uses butterfly valves as 
final control elements. The controller receives the 
flow rate signal developed by a Venturi tube between 
the stock pump and the washers. A continuous water 
purge prevents the pulp fibers from clogging the im- 
pulse pipes from the Venturi. 

Venturi tubes can replace positive-displacement- 
type stock meters and save on space and overflow 
piping required previously. The flow recorder can be 
calibrated in gallons per minute, pounds per hour, 
etc., and can include an integrator to show total flow 
of stock. 

Equipment used: FI Transmitter is Model BF13A-1; 
FRC is Model [A500CW2 with proportional and reset: 
purge system is conventional, with differential regu- 
lators (not shown); Venturi tube throat is Type 304 
stainless steel to prevent erosion. 

Source: The Bristol Company, Waterbury, Conn., 
also Application Data Sheet No. 073.8.2-2. 
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EMERGENCY-WATER CONTROL 
FOR FIRE PROTECTION 


Safety engineers in manufacturing plants are con- 
cerned with the problem of an emergency water supply 
for fire protection or as a standby, should an emer- 
gency in the regular water system occur. 

A good solution of the problem is provided by an 
elevated storage tank. Level in the tank can be con- 
trolled by one altitude control valve ( a pilot-actuated 
regulator). It can be connected to have a single-acting 
or a double-acting sequence, depending on whether 
the discharge to distribution passes through the same 
line as the supply (double acting, see D), or whether a 
separate line or a bypass around the valve are used 
(single acting, see A, B, C) 

In the circuit shown the single-acting altitude valve 
(Fig. 32-D), placed in the upstream pressure line, 
maintains a uniform water level within a range of 
3” to 12”. The valve is of the globe type with a hy- 
draulic differential (unbalanced) piston which pre- 
vents shock under varying flow conditions of high 
pressure. It has V-shaped ports (saw tooth) to avoid 
the consequences of surges. The valve is built for 
underground installation to give it frost protection. It 
opens to full pipe-line area and is drop-tight when 
closed. It can be equipped with a switch for automatic 
shut down of pumps on high water level. 

Start-up of pump can be by this same switch (not 
shown), where tank water is used exclusively for fire 


protection, or by a pressure switch in the line 
A check valve (solenoid-operated type or 
swing) and a relief valve, complete the system. Both 
are shown at right. Use of block valves before and 
after the altitude and by-pass check valves is advisa- 


able for maintenance. 


(shown). 


SOLENOID 
OPERATED 
CHECK VALVE 
FIG. NO 173.0 
OR SWING 
CHECK VALVE 
FIG. NO. 25-D 


SWING CHECK VALVE 
FIG. NO. 25-0 


PRESSURE 
SWITCH 


PumP 
SUCTION 


RELIEF VALVE 
* FIG NO. 66-0 


ALTITUDE CONTROL VALVE 
FIG. NO. 32-0 


A cushioned swing check valve in a by-pass line 
(left) provides for return flow from the elevated tank 
to the system. It has an external cushion chamber 
with a piston held down by a counter-weight. This 
feature also prevents shock and hammer in the line. 

Source: Golden-Anderson Valve Specialty Co., 
Pittsburgh, Pa. 
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Hydraulic 


Development of the hydrau- 
lic load cell in force and 
load measuring systems. 


Te TERM “Weight Indicator” in oilfield drill- 
ing commonly refers to the hydraulic system 
used in the oil fields to control the amount of weight 
on the rotary drilling bit during the drilling operation. 
The development of this equipment started over thirty 
years ago, and it has remained a hydraulic system 
despite repeated efforts to develop and _ substitute 
others. Over eighty-five percent of the weight indi- 
cators on drilling rigs today are Martin-Decker hy- 
draulic systems (Fig. 1). 

About three years ago the hydraulic tension cell 
which had been developed for the oilfield weight in- 
dicator was applied to other force measurement and 
weighing applications. At this time Martin-Decker 
added load cells to its line of cable tension and crane 
weight measuring devices. These compression and ten- 
sion load cells are rapidly gaining popularity wherever 
forces are measured and controlled. This article 
sketches the development of the hydraulic load cell 
and describes some of the available hydraulic load 
measuring systems. 


Development of the Hydraulic Load Cell 


The early oilfield weight indicator consisted of a cell 
which was clamped directly onto the dead line of 
the hoisting system (Fig. 2.) The tension in the de- 
flected line exerted a load on a diaphragm, and the 
pressure induced on the fluid contained in the cell 
deflected a Bourdon tube inside the weight-indicating 
gauge. 

It has been customary in this application to use 
two pointers on the gauge, each driven by its Bourdon 
tube. One pointer indicates the total weight on the 
hook over 360 degrees of dial capacity; the other 
is driven at four times the weight-pointer speed and 
is used during the drilling operation to indicate the 
weight on the drilling bit. The deflected-line system 
was relatively inaccurate (being subject to appreciable 
error due to temperature change), and the scale was 
not linear because the deflection angle depends on 
the line tension. This type system is still used, how- 
ever, in oilfield operations where accurate weight 


Presented at Fourth International Automation Exposition, 
New York, June, 1958. 





Load Cells 


R. C. MCNEILL 
Martin-Decker Corp. 


measurement is not so important as receiving an in- 
dication of weight change. 

Now the dead end of the wire line on an oilfield 
drilling rig is wrapped around the drum of an anchor 
and the low-tension side of the line (which comes 
from a reel) is clamped (Fig. 1). The line is moved 
to avoid wear points and it is cutoff periodically at 
the hoist drum according to a schedule based on 
ton-mileage. The idea of allowing the anchor drum 
to rotate slightly about an antifriction pivot so as to 
enable the line force to be transmitted to a restraining 
load cell was conceived. The development of a suitable 
cell, accurate, rugged and reliable, was begun. 

The oil-field application imposes severe require- 
ments on a load-cell system. It must be accurate but 
readily disconnected by untrained men whenever the 
rig is moved; the signal must be transmitted from the 
cell to the gauge, but the system must be self-sus- 
tained; it must be able to withstand severe shocks 
and vibrations; the sensitivity must be casily ad- 
justed to suit the operation; and finally, it must be 
reliable without attention since the cost of running a 
drilling rig prohibits any instrument calibration or 
maintenance time. 


The Modern Hydraulic Load-Cell System 

The hydraulic load-cell system can meet these re- 
quirements. The load cell which has been developed 
to perform this task contains a molded diaphragm 
which has a rolling section that allows the cell to 
stroke with negligible friction (Fig. 3). The diaphragm 
is constructed of Buna-N rubber structurally supported 
by laminated nylon tapes which are diametrically ar- 
ranged. The cell is essentially comprised of the dia- 
phragm, a pressure plate underneath the diaphragm, 
a casing member which contains the hydraulic fluid, 
and a retainer ring which fastens the diaphragm to 
the casing and supports the rolling section. In the 
tension application of the cell (as in this case) the 
bolts from each outside cover pass through the 
near plate and fasten to the far plate so that the pres- 
sure plate and casing are forced toward each other 
by a tension force (see Figs. 1 and 3). 

The heavy-duty diaphragm used in the “E-80 Sen- 
sater” cell withstands a test pressure of 5500 psi. 
However, the working pressure is held to 1800 psi in 


the fail-safe compression application and, because of 
safety considerations, it is held to a lower value in the 
tension cell. 


Industrial Applications 


The trouble-free experience encountered during the 
initial years of this oilfield application prompted the 
design of cells for other applications. The accuracy 
of some of the systems using this type of cell was 
found to be within the general 0.1% requirement for 
scale certification. Therefore, a series of certified 
crane scales was constructed and offered to industry. 
This scale is the only crane scale of its size to receive 
certification in the states of New York, Pennsylvania, 
and California. 

The tension cell used in general industrial appli- 
cations is nearly identical in construction to the “E-80” 
cell originally developed for the oil-field application. 
The hydraulic pressure signal is transmitted through 
a high-pressure flexible hose to the gauge or other 
receiving device. The receiving devices used with these 
systems to date have included pressure switches for 
safe load warning, a selsyn transmitter and receiver 
set for long distance transmission, a transducer with 
and without recorder, the torque gauge of a dynamo- 
meter, and the load portion of an integrating device 
(which is initially being developed to integrate the 
ton-miles accrued during the use of a wire line on 
hoisting equipment). 

Types Available 

The full-scale capacity of these load-cell systems 
ranges from 60,000 down to 500 lbs. The small load 
cell has been developed primarily for use in dynamo- 
meter applications; however, the variety of its ap- 
plications is unlimited. One use will be in conjunction 
with the integrating device (ton-mile meter) ; this cell 
will supply the force signal to this device to integrate 
ton miles in systems such as the passenger elevator. 


The Future 


It is anticipated that the integrating device being 
developed as a ton-mile meter will be offered for ap- 
plication such as the continuous weighing of materials 
flowing over a conveyor system. The accuracy of the 
‘ntegration will be about -2%. The principle used in 
this integrator also may be employed to integrate more 
than two variables. Later development work may lead 
to the availability of systems to be used for this 
purpose. 

Currently, development work is being concluded on 
multi-cell weighing kit. In this application three or 
more cells may be used to support a compact portable 
platform. The hydraulic signals are transduced and 
the transducer outputs are then integrated electrically. 
The accuracy of the system will be better than 0.5%. 

The transducers have an unvibrated accuracy of 
better than 0.5% and are available with damping 
control. The Selsyn transmitter which soon will be 
available is similarly constructed; the accuracy of 
this system at 400 cycles can be held to better 
than 0.25% 

These load cells can be used in myriads of appli- 
cations to supply the primary signal in automation 
systems wherever forces are controlled. 
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FIG. |. VARI- 
ABLE-AREA 


flowmeter. 


CCURATE MEASUREMENT of flow rate of 

hot fluids is a formidable problem. Aircraft 
are now flying at speeds such that the hydraulic fluids 
get very hot.' Despite the difficulties inherent in meas- 
uring flows under these conditions, the dynamic re- 
quirements of control servos, the time limitations on 
speed brake and rocket pod extenders, and the ac- 
curate control of a host of velocities require accurate 
measurement of the flow rates of fluids at temperatures 
up to 700°F. 

Flowmeters usually have been calibrated by timing 
the flow into a container and weighing it. This method 
has drawbacks even at normal temperatures. It as- 
sumes that the flow is absolutely uniform over the 
period timed; otherwise the calculated flow is merely 
an average of the observed flows. Spilling, starting 
and stopping represent some of the sources of errors. 
High flow rates create handling problems and limit 
the length of timed flows. 

These problems are magnified and other difficulties 
are added when the fluids are hot. The hot fluids are 
safety hazards; splashes result in burns; the fluids 
emit gases which are unpleasant and may have toxic 





June Meeting: Thursday |8th, Rio Hondo Country 
Club, Downey, California 
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Metering Hot Fluids 


GEORGE R. KELLER and PARIS H. STAFFORD 


Autonetics. A Division of North American Aviation 


A survey of existing techniques for 
measuring flow rate of hot fluids, with 


discussion of limitations and possibilities. 


after-effects. Often calibrations must be made at tem- 
peratures above the flash point of the fluid, occasional- 
ly they are needed above the fire point, and sometimes 
even above the autogenous ignition temperature of the 
fluid. Under such conditions, the fire hazards are such 
that personnel and equipment are in real danger. 

Despite these difficulties and hazards, the need for 
the accurate measurement of flow at elevated tempera- 
tures has driven some people into calibration of flow- 
meters by the bucket-and-weigh method? at tempera- 
tures up to 400°F. Recently, however, flow measuring 
devices which should not require calibration by the 
classical technique have appeared on the market. A 
look at the more familiar techniques and at the new 
devices may be appropriate to an understanding of 
the problems of flow measurement at elevated tem- 
peratures. 


Variable-Area Meters 
The most familiar flow measuring device in aircraft 
work is the variable area meter (Fig. 1). A weighted, 
sharp-edged disc is allowed to move up and down in 
a tapered glass tube under the influence of fluid flow 
through the tube. Markings on the tube relate the 
position of the dise to flow. 


Such flowmeters are simple to use and easy to read. 
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FIG. 2. TURBINE-TYPE flowmeter. 


However, even with accurately tapered tubes and care- 
fully machined discs, inaccuracies can develop unless 
the disc is always concentric with the tube. As with 
any orifice device, the pressure drop varies directly 
with mass density of the fluid and the square of the 
flow rate, and inversely with the square of the orifice 
area. The orifice coefficient is also affected, in a dis- 
tressingly nonlinear fashion, by both Reynold’s Num- 
ber and the size of the orifice. Hence these flowmeters 
must be calibrated carefully for each fluid to be used, 
for every temperature range expected, and for the full 
band of flows to be measured. 

If such calibrations made, the 
meter can be used for steady flows at low pressures. 


are variable-area 
The glass tube so limits pressures that these flowmeters 
are usually used in return lines or other low-pressure 
portions of a hydraulic system. 

Variable-area meters employing all-metal tapered 
tubes with remote reading indicators or extension-type 
direct-reading scales are available for high-pressure 


application. However, this generally results in a de- 
If the flow rate is 
not steady the dynamic viscous damping provided by 
the disc prevents accurate measurements. In fact, if 


crease in accuracy or resolution. 


the flow varies sinusoidally, the disc provides a good 


When the flow 


varies aperiodically, no good correlation exists be- 


measure of the rms value of the flow. 


tween measured and actual flow values. 


Turbine Meters 


Turbine-type flowmeters have received much use re- 
cently. As the flow to be measured passes through an 


FIG. 3. CONTROL CABINET of flow analyzer. 


axial turbine wheel, the wheel is caused to spin. The 
spin rate is then related to fluid flow. 

Because all of the parts can be made of metal, the 
turbine flow meter can be compatible with both high 
temperature and high pressure. Friction on the spin 
bearings is minimized by balancing the pressure drop 
across the turbine against pressure forces developed 
by the contour of the flow path. Turbine spin rate is 
measured by detecting the passage of a magnetic field 
developed by a permanent magnet (Fig. 2). The 
strength of the field can be averaged and presented in 
analog form on a voltmeter, or the number of pas- 
sages of the field can be detected over a known time 
period and presented in digital form on an EPUT 
meter. 

The turbine devices represent a major improvement 
in flow measuring devices. They are not restricted to 
the low-pressure portions of the hydraulic system, 
they can be made of materials suitable to high tem- 
peratures, and their electrical outputs are convenient 
when permanent records must be maintained. How- 
ever, the turbine flowmeter still retains some of the 
more undesirable features of the variable-orifice meter. 

As the turbine depends for its operation on the de- 
velopment of a pressure differential across the blade, 
many of the variables and nonlinearities which plague 
orifice meters are equally bothersome to turbines. 
Therefore, calibration over the full range of opera 
tional parameters is necessary before much credence 
can be placed in the accuracy of the readings. 

Owing to the hazards mentioned earlier, however, a 
turbine meter which can be used at 700°F certainly 
cannot be calibrated by the classical technique at that 
temperature. So far, the best solution to this difficulty 
Page 
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FIG. 4. SPECIAL LOW-FRICTION actuators re- 


ceive flow from servo valve under study. 


has been to place a turbine meter, a cooler, and a cali- 
brated flowmeter in series. The high-temperature fluid 
passes through the turbine and then is cooled to a 
temperature within the calibration band of the second 
flowmeter. By making corrections for changes in 
specific volume, a moderately accurate secondary cali- 
bration in terms of the second flowmeter can be 
achieved. 

Such a secondary calibration does not have as high 
a confidence level as a direct calibration. Nevertheless 
the secondary calibration is a reasonable procedure. 

The turbine meter is little, if any, better than the 
variable-orifice for measuring non-steady flows. Both 
the inertia of the turbine and the viscous damping 
provided by the blades contribute heavily to an in- 
ability to follow rapidly changing flows. 


Flow Plotter 

The rising importance of electrohydraulic servo con- 
trols in aircraft and missiles demands a device for 
measuring the flow output. steady or oscillatory, of 
servo valves. A simple. unique device for handling 
this problem has been made available commercially. 
This device may find wide use for many high-tempera- 
ture flow measuring and flow calibration tasks. 

In its initial form, the device is a servo analyzer. 
Fig. 3 shows the console of a unit. A ramp signal or 
other signal form is impressed on a servo valve. The 
flow from the servo valve is directed into a cylinder 
with a piston designed especially for low friction 
(Fig. 4). Displacement of the actuator piston is 
measured and plotted automatically and continuously 
against values of the input signal. The device is sensi- 
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FIG. 5. TYPICAL SERVO flow plots made by meas- 


uring displacement of actuator piston. 


tive; the gain, linearity and hysteresis of the servo 
valve are displayed clearly. Fig. 5 shows a plot of flow 
through a servo control valve. Techniques for evaluat- 
ing hysteresis and linearity are shown. The other curve 
in Fig. 5 shows internal leakage in a servo valve when 
the load ports are blocked. This curve is a measure of 
the flow inefficiency of the servo valve. 


Flow Rate Meters 

While the servo analyzer is clearly not a “flow- 
meter,” little modification is required to measure flow 
rate—two possible techniques are (1) put a velocity 
pickup on the cylinder or (2) differentiate, as a func- 
tion of time, the displacement signal from the cylinder. 
The latter usually provides a more accurate reading. 

Fig. 6 shows the electronic readout unit of such a 
flowmeter. As the actuator moves in response to flow, 
the displacement signal is filtered, attenuated and dis- 
played on the calibrated scales. Several full-scale 
ranges are available. The direction in which the actu- 
ator is moving is shown by “flow sense” lights. Flows 
ranging from 0.1 gpm to 48 gpm can be measured by 
using different sizes of actuators. The manufacturer 
claims an accuracy of one part in 3000. 

While limited for continuous flow operations by 
the necessity of reversing the direction of flow through 
the actuator at the end of each stroke, the dV/dt 
meter does have the advantages of being self-calibrat- 
ing, of being as serviceable at high temperatures as 
any other portion of the hydraulic circuit, of being 
usable over a wide range of pressures, and of being 
broadly insensitive to fluid viscosity or density. 

Being a positive-displacement device, the dV/dt 





FIG. 6. READOUT PANEL of positive-displace- 
ment meter. (Photos 3, 4 and 6 and chart courtesy 
Industrial Measurements Corp.) 


we 


meter can follow and measure unsteady flows over a 
wide range of frequencies. Actually, the compressibil- 
ity of the fluid limits the frequency response of the 
meter more than any other single factor. When used 
for high pressure, the effect of expansion of the cylin- 
der should be determined and applied as a correction 
factor if extremely accurate results are to be achieved. 


Flow Calibrator 

An interesting use of the dV/dt system is the re- 
versal of the controls and readout to provide a known 
rate of flow for calibrating other flowmeters. By using 
flow out of the dV/dt actuator and measuring this flow 
by electric means, an accurately measured flow source 
is available for checking the calibrations of any other 
meter. The design, of course, has the same pressure 
and temperature capabilities as the dV/dt meter. 


Conclusions 

In the recent past, the inability to measure the flow 
rate of high-temperature fluids has handicapped the 
development of the dynamics of hydraulic systems for 
advanced aircraft and missiles. Devices which rely 
on known pressure differences for flow determination 
present such severe calibration problems that accurate 
assessment of flow rates has not been possible. Meas- 
urements of moderate accuracy have been achieved 
by the use of secondary standards. The problems as- 
sociated with high temperature, however, seem to de- 
mand the development of suitable positive displace- 
ment meters. One such meter is now on the market, 
as has been described. Others could be developed by 
using the nutating disc principle of the common 
household water meter. 
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LIQUID SWITCH ELEMENTS 


which require that the 

pressure switch be 

mounted absolutely vertical, 

which make it critical to vibration. 





\ To get complete operating characteristics and specifications 


akstalt ask for Catalog 9-PS. 


“_— 


PRESSURE SWITCH DIVISION 


5125 ALCOA AVENUE e@ 


‘ 
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EAI PACE Computers Put Central Control At Your Fingertips SOLUTIONS COME 
FASTER, EASIER 
WHEN YOU SIT 
IN THIS CHAIR 


You can expect, (and be sure you’ll get) the 
utmost in working accuracy and fine 
construction from every PACE computer. It’s 
simple, we build more in — you get more out. 
But you will have to actually sit at the console to 
appreciate some of its very finest points. 


Take our control panel for instance. Every 
important control is within easy reach 

from a sitting position. Including all coefficient 
potentiometers. Quick adjustments are 

easy, and the panels are sloped for restful 
operation through the very longest day. 


Examine the patch panel. Modular grouping of 
components reduces patching time to one 
third that of other systems. Keeps cords short, 
eliminates tangle and clutter. And for 
legibility it is the model of the industry. 


The completely electronic Digital Voltmeter 
reduces by two thirds the time needed for 
setting coefficient potentiometers. Presents the 
component address immediately too. 

No guesswork needed here. 


Within easy view, central overload indicators 
tell visibly and audibly when improper 
operation of any component occurs including 
non-linear equipment. 


Words could describe the fully Automatic 
Scanning of all components recorded by 

the High Speed Printer at 200 lines a minute. 
And the merits of Extended Read-out which 
allows you to select any component in the system 
for read-out by merely touching a button. 

But we think you should see this in action. 


These are the subtle refinements developed 
in years of designing, building and 
operating more general purpose analog 
computers than all other computer 
manufacturers combined. We call it 
Human Engineering. Again, you 

will have to see for yourself. We will 

be glad to arrange a demonstration 

or send you literature. 

Write today! 





associat ELECTRONIC ASSOCIATES INC. 


Genco loualed 
LONG BRANCH, NEW JERSEY 
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It is usually the purpose of this 
section of the Newsletter to give an 
idea of what is presented in other 
sections so that prospective readers 
may get an idea of what to expect and 
others can find articles to which they 
wish to refer. 

In line with this we can state that 
this month under Pieces we cover 
in more or less detail the South- 
eastern Simulation Council meeting 
of last October held at the Army Bal- 
listic Missile Agency, Huntsville, Ala- 
bama. 

Six talks were given at the South- 
eastern meeting: (1) “Simulation of 
Flight Paths to the Moon” by John 
P. Gibbons (ABMA), (2) “Experi- 


ences with the Bendix Three-Axis 


Simulation Councils, Inc. 


Dov Abramis, Convair-Pomona, Cali- 
fornia; Chairman, Board of Directors 


Western Simulation Council 


Irwin Pfeffer, Space Technology Labo- 
ratories, Los Angeles, Calif.; Chairman 
Steering Committee 


Midwestern Simulation Council 
Vernon Larrowe, Willow Run Research 
Center, Ypsilanti, Mich.; Chairman, 
Steering Committee 


Eastern Simulation Council 


Robert L. Yeager, Electronic Associates, 
Inc., Long Branch, N. J.; Chairman 
Steering Committee 


Flight Simulator” by Frank L. Vinz 
(ABMA), (3) “Recent Developments 
in Function Generation” by John C. 
McCoy (ABMA), (4) “New Optical 
Function Generator” by Peter Panta- 
zelos (Hydel, Inc.), (5) “The Guid- 
ance and Control Laboratory Simu- 
lation Facility at ABMA” by Fred 
Digesu (ABMA), and (6) “Inecre- 
mental Computers in Simulation” by 
David J. Winslow (ABMA). 

Also in this issue under Info, com- 
ments on DIAN Laboratories’ ven- 
ture into analog computer production. 

A Thot closes the issue. 





Pieces 





SOUTHERN SIMULATION COUNCIL MEETINGS OF OCT. 30 


The Army Ballistic Missile Agency 
(Redstone Arsenal. Huntsville. Ala- 
bama) was host to the Southeastern 
Simulation Council last October 30th. 
when six speakers described simula- 
tion work with which they were con- 
rected, 

Dr. O. H. Lange, Deputy Director 
of the ABMA Computation Labora- 
tory, explained the mission, prograin, 
and organization of the Army Ord- 
nance Missile Command. Dr. Hans 
Holzer told of the three-fold responsi- 


bility of the Computation Laboratory : 
simulation, digital computation, and 
data reduction. The group then made 
a tour of the analog. digital. and 
data reduction equipment, the test 
area, and Fabrication Laboratory. 
Gibbons on Flight Paths to Moon 
Fred Shaver (ABMA). 
over the afternoon session. at which 
John Gibbons (ABMA) presented the 
first paper, “Simulation of Flight 
Paths to the Moon.” John explained 


presided 
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Southeastern Simulation Council 


Fred Shaver, Army Ballistic Missile 
Agency, Redstone Arsenal, Huntsville, 
Alabama; Chairman, Steering Com- 
mittee 


Central Simulation Council 


L. H. Freeman, Phillips Petroleum Com- 
pany, Tulsa, Oklahoma; Chairman, 
Steering Committee 


DDA Council 


Stan Rogers, Convair, San Diego, Calif.; 
Chairman, Board of Directors 


that a preliminary study of trajector- 
ies of a missile in free fall was de- 
sired. The missile is acted on by 
eravities of the earth and moon, and 
is given an initial velocity that will 
take it from the earth to the neigh- 
borhood of the moon. The idea was 
to determine the effect of small pa- 
rameter variations on the trajector- 
ies and, if possible. to find the set of 
initial conditions for which the tra- 
jectories were least sensitive to these 
parameters. As is frequently the case 
with survey or feasibility studies, a 
great many tests were required and | 
speed of running and a pictorial re- ~ 
sult were more important than ac- 
curacy. For these reasons a program 
for solving this problem on an Elec- 
tronic Associates analog computer 
was developed. 

From a simulation viewpoint these 
two-dimensional trajectories pre- 
sented interesting difficulties. The 
equations generally used to describe 
the system are not particularly adapt- 
able to the analog computer due to 
the values of the parameters and the 
ranges of variables. It was found 
necessary to make certain approxima- 
tions and also to use perturbation 
techniques along with a dual time 
scale. 

The trouble se: 
part by the fact that errors in the 
position values feed bac’ 
manner. In addition, very 


ms to be caused in 


in a regen- 
erative 
little phase lag can be tolerated in any 
of the electrical elements used to solve 
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the equations. As this iag is de- 
creased by slowing the problem down, 
its effect is increased by allowing the 
integrators to operate longer. Some 
of these difficulties were avoided 
when a program was developed in 
which the two body “earth-missile” 
system was reduced analytically in 
polar coordinates. 

The lunar gravitation was then 
considered as a perturbation of the 
trajectory—that is, acting as an in- 
dependent acceleration term on the 
missile. 

Two time scalings were used for 
each trajectory. During the first part 
of a run (ro = r = 5.8 x 10* Km) 
ten-seconds machine time equal one- 
hour equation time. For the rest of the 
run one second equals one hour. The 
machine must be in “hold” while the 
changeover of time scalings is made. 

The circuit consists of three main 
portions. The two body problem is 
solved and transformed to rectangu- 
lar coordinates, The second part 
solves for the moon’s orbit. It is an 
ordinary sine-cosine loop. Finally the 
perturbation equations are solved. 
The error caused by neglecting the 
moon’s gravity in the early part of 
the run turns out to be quite small. 
It is an absolute error and does not 
affect studies of small variations at 
all. 

The trajectories obtained were re- 
producible to 0.1 volt (400 Km) or 
better. Absolute accuracy is probably 
not very high due to the various ap- 
proximations made; however, the rel- 
ative effect of small parameter varia- 
tions should be fairly accurate. Pa- 
rameter changes as small as 10m/sec 
in the initial velocity or 0.3° in the 
initial angle of attack, when made at 
approximately escape velocity, 
caused a relatively large difference, 
both in the potentiometer settings and 
in the trajectories. 

Details of the problem, including 
equations and the computer diagrams. 
were discussed at some length, and 
two references were given: ABMA 
DC-TN-215-58. “Simulation of Flight 
Paths to the Moon” by John P. Gib- 
bons and Frederick T. Shaver; and 
ABMA-DSP-TN-2-58, “Some Earth- 
to-Moon Flight Paths as Simulated 
by Analog Computer” by Warren H. 
Straly and Harry O. Ruppe. 


Vinz on Three-Axis Flight 
Simulator 


Frank Vinz (ABMA) next told the 


group about his experiences with a 
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Bendix Three-Axis Flight Simulator. 

As readers of this Newsletter may 
know, the Bendix Three-Axis Flight 
Simulator is a special device used for 
causing motion-sensitive components 
to move with angular velocities and 
accelerations similar to those of ac- 
tual flights. One of four existing 
flight simulators of this type was in- 
stalled at the Army Ballistic Missile 
Agency during the period of June to 
September 1958 to reduce the need 
for expensive test flights and provide 
repeatable test conditions—seldom at- 
tained in test-flight programs. Per- 
haps the most important feature of 
studies with flight simulators is that 
actual equipment is used rather than 
approximations of component char- 
acteristics. 

It may even be possible to establish 
failure probabilities of certain missile 
systems by conducting many simula- 
tor runs using actual equipment. 
Error analysis may also be made with 
many different components to de- 
termine effects on missile perform- 
ance resulting from deviations caused 
by mass production. 

The Bendix Three-Axis Flight 
Simulator consists of a flight table 
with pitch, yaw, and roll gimbals 
and an auxiliary computer for analog 
simulation and for control of flight 
table motions. A hydraulic power sup- 
ply of 3,000 psi, 20 gallons per minute 
is provided for rotating the flight 
table gimbals. The maximum accelera- 
tion of the pitch and yaw gimbals is 
500 radians per second per second 
while roll is 2,500 radians per second 
per second. Maximum velocity of 
pitch is 12 radians per second. yaw is 
15, and roll 50. The flight table base 
is a massive 4,000-pound concrete 
block for minimizing transmission of 
table vibrations to the ground. 

An advantage of the simulator is the 
capacity for coordinate transforma- 
tion which is inherent with the flight 
table. There are twelve resolver 
groups which make possible two com- 
plete transformations from earth co. 
ordinates to missile coordinates and 
back to earth. An extensive amount of 
equipment would be required for this 
if common analog computers using 
d-c resolvers and amplifiers were 
used, 

Up to the time of Mr. Vinz’s re- 
port, experience with the simulator 
had consisted mostly of performance 
investigations and getting acquainted 
with the equipment. Needless to say, 
there were many bugs to be found 
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and exterminated. Some improvisa- 
tions have been made by ABMA per- 
sonnel which have resulted in a thor- 
ough understanding of particular 
items. But the many adjustments 
needed to operate the simulator con- 
stitute a real problem. Some time in 
the future modifications will have to 
be made to reduce the number of ad- 
justments necessary, to provide more 
simplified and efficient operation.* 

Following the talk, Dave Prince 
(Federal Telecommunication Labs., 
Atlanta, Ga.) asked whether it is pos- 
sible to provide linear acceleration 
with the table.** 

Vinz: “This is not contemplated.” 

Asked about the approximate cost 
of the table, Frank answered ‘$700.- 
000.” 


Some references on the subject: 


"The Use of the Bendix Flight Table" by 
C. M. Edwards and E. J. McGlinn, Bendix 
Aviation Corp., Research Laboratories. 


"Flight-Table Instrumentation" by R. H. 
Esling, Instruments and Automation, Vol. 
29, No. 9, September 1956. 


"Instruction Book for the Three-Dimensional 
Flight Simulator System", Vol. 1, Computer 
Division, Bendix Aviation Corp. 


"Three-Dimensional Flight Simulator,’ Com- 
puter Division, Bendix Aviation Corp. 


McCoy on Function Generator 
An abstract of the third talk, “Re- 


cent Developments in Function Gen- 
eration” by John C. McCoy is repro- 
duced here almost exactly as received. 
probably because it interested ye Ed., 
and he is likely to judge the interest 
of others by his own. 

The requirements of the ABMA 
Computation Laboratory for a func- 
tion generator are: 


Accuracy of 1% of full scale 
Repeatability of '/2% of full scale 
Frequency response of 20 cps 

Reversible independent variable 

Easily prepared input function 

Easy multiplication with another variable 


The laboratory is now developing 
several function generators; none will 
meet these requirements but each will 
fill part of the gap between said re- 
quirements and equipment that is 
commercially available. 

The first development function 
generator is one using a commutat- 
ing switch. This technique has been 
used before with some success. Major 


*It would be interesting to hear the re- 
sults of their more recent experiences.——ED. 


**Humorist! 





SPEAKING WITH EASE. 


An up-to-the-minute report on computer technology prepared by the Beckman/Berkeley engineering staff 


Careful Design Reduces Computer Maintenance Time 


The ideal computer, for which we all 
strive, never breaks down and requires 
no adjustment. At the moment all eco- 
nomically feasible computers contain 
some components that may fail and 
some precision circuits that require 
occasional adjustment. We must toler- 
ate unavoidable repairs and adjust- 
ments, but with proper design we can 
greatly reduce the time spent at these 
tasks. Here are some of the techniques 
used to speed and simplify maintenance 
on EASE computers. 


Easy Access to Circuits 
& ALE E00 





The arrangement of patchbay and 
passive computing elements illustrates 
the way in which parts are made ac- 
cessible from the front. The patchbay 
swings back to expose a bank of oven 
drawers holding computing resistors 
and capacitors. Plug-in integrator re- 
lays are immediately accessible. The 
rear shield on the patchbay can be 
removed quickly to expose taper pin 
connectors. 


Drawers will slide clear out of the 
oven without breaking electrical con- 
nections made through flexible cable. A 


drawer can be removed and replaced 
by a dummy drawer without disturbing 
oven temperature. Note that the for- 
ward lid of the lower drawer has been 
removed. This exposes other relays for 
servicing with the drawer in place. 


<e}) Ce) oe & @) 


This strip of ten computing resistors 
can be lifted from an oven drawer sim- 
ply by removing two screws and slipping 
off solderless connectors. Spare strips 
may be stocked for immediate replace- 
ment. 

Electrical connections to rack-mount- 
ed units are made with flexible cable. 
Cables are sufficiently long so that a 
chassis can partially be removed for 
inspection or repair while the unit is 
in actual operation. 


Plug-In Replacement 


Circuit elements such as the Model 
1156 multiplier shown above are built 
on plug-in modules that can be quickly 
replaced. Amplifiers, relays, function 
generators, coefficient potentiometer as- 
semblies and control circuits can ordi- 
narily be removed simply by slipping 
a plug from a socket. 


independently Powered 
Units 

Each rack cabinet in an EASE com- 
puter may be switched off for servicing 
while the remainder of the computer is 
operative. Plate and filament supplies 


Beckman’: 


may be independently applied. After 
inspection or repairs the cabinet is 
returned to the control of the master 
power switch at the console. 


Quick, Intormative 
Performance Tests 


Using the test unit above, the 4-chan- 
nel 1148 amplifier module can be rapidly 
tested in place for drift, open-loop gain, 
output current capacity and overload 
alarm. Tests of gain and current ca- 
pacity enable one to detect and correct 
possible trouble before the unit fails 
in actual operation. Other operational 
components such as multipliers can be 
tested from the front panel. 


Conveniently Located 
Adjustments 


When circuits require periodic atten- 
tion, adjustment controls are located on 
the front panel as with this .02% elec- 
tronic multiplier, Model 1157. Note 
built-in panel meter for monitoring 
correct adjustment. 


c9 


FASE COMPOTERS 
Mfd. by Berkeley Division, 


Beckman Instruments, Inc. 


siry card, 
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PAPER TAPE READER 


Punched paper tape from almost any device or system 
equipped with a punch can now be read directly and 
at high speed into the Bendix G-15 computer. The 
unique Model PR-2 photoelectric reader accepts 
paper tapes punched in any numeric code by cash 
registers, accounting machines, adding machines, 
typewriters, analog-to-digital converters, and similar 
devices, whether operated manually or as part of an 


automatic data collecting system. 


Applications of the G-15 and PR-2 accessory cover a 
broad range of data sources. For example, in research 
there are wind tunnels and engine test stands, telem- 
eter equipped missile and experimental aircraft, and 
strain gauge and other types of laboratory test sys- 
tems. In industry there are process monitors and data 


loggers, production line test and measuring devices, 


and inventory recorders. In business there are point-of- 
sale recorders and office machines of many types. 


The PR-2 accepts paper tapes of 5, 6, 7 or 8 channels. 
It reads unidirectionally at 400 characters/second, 
allowing rapid input of data collected by one or many 
devices, regardless of their punching speed. It stops 
on one character, eliminating the need for special 
spacing following a stop code. 

A plug-in matrix may be quickly replaced or rewired, 
enabling the user to change external codes at will. 
This matrix transforms the external code into standard 
G-15 codes and enters the information into the com- 
puter. Reel-less tape winding and unwinding facilities 
accept tapes from most punching devices with mini- 
mum handling. 

With this new Bendix Computer development, flexi- 
ble communication between computers and their 
sources of data reaches a new peak. Rather than 
modify the data originating equipment to fit the 
requirements of the computer, the computer can now 
be adapted in a few short seconds to the character- 
istics of its data source. For more information on 
Model PR-2 write to Bendix Computer Division, 
Bendix Aviation Corporation, Los Angeles 45, Cali- 


fornia. Department J-12. 
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Fig. |. Commutating switch 


function generator. 


Fig. 2. Mechanical scanning 
function generator. 


advantage of this system is its repeat- 
ability so far as amplitudes are con- 
cerned. A feature unique to the 
ABMA version is the use of a short- 
ing type of switch which provides 
twice as many steps in the output as 
there are switch contacts. 

The commutating switch (Fig. 1) 
is driven by a servo system so that its 
position is a linear function of some 
variable (y). Each switch contact is 
wired to connect a potentiometer as 
the feedback resistor of an opera- 
tional amplifier. The output from the 
arms of the potentiometers is then 
proportional to the input of the ampli- 
fier (x) multiplied by gain factors 
proportional to f(y) which are speci- 
fied by the potentiometer settings. 
The potentiometer arms are all con- 
nected to the inputs of a summer di- 
rectly or through an inverter for sign 
changing. When two potentiometers 
are contacted simultaneously, the cur- 
rent in each is half the normal cur- 
rent. but the output of the two po- 
tentiometers is then summed so that 
the actual output voltage is the aver- 
age of that produced by the two po- 
tentiometers individually. The input 
x may be a constant reference or a 
variable, the latter resulting in multi- 
plication of a function by a variable, 
or xfly Pa 

The second function generator 
under development is a mechanical 
scanning device (Fig. 2). This is a 
modification of the cathode-ray scan- 
ning function generator which has 
been used successfully for several 
years. It is hoped that the use of a 
mechanical scanner instead of the 
cathode-ray tube will eliminate the 
problem of sweep linearity. 

In this function generator the linear 


sweep is generated by the intersec- 
tion of two slots. One slot is cut 
through the silver-plated surface of a 
clear plastic drum. The slot follows 
the curve of a helix of 360° and is 
6” long. The second slot is cut axially 
through a piece of sheet metal curved 
almost to the radius of the drum. 
Each revolution of the drum area of 
intersection of these slots moves 
linearly across the paper beneath the 
curved metal sheet. The light source, 
a 40-watt clear showcase lamp, is 
placed inside the drum. The spot of 
light produced by the intersection of 
the two slots shines through the paper 
and onto the cathode of a photomullti- 
plier. The spot moves from the edge 
of the paper and the first opaque line 
it crosses becomes the reference line. 
This generates a pulse by means of a 
phototube. The pulse is then ampli- 
fied and applied to the “change state” 
input of a bistable flip-flop to turn 
the flip-flop on. Similarly, when the 
spot crosses the opaque function line, 
a second pulse is generated which 
turns the flip-flop off. To make sure 
the flip-flop is off as the spot crosses 
the reference line, a photo diode is 
placed 90° from the photomultiplier 
and adjusted laterally along the axis 
of the drum until the light hits it a 
few milliseconds before the spot 
crosses the reference line. The output 
of this photo diode is applied to the 
“off” input of the flip-flop. If the 
paper is moved beneath the scanning 
device as a function of the independ- 
ent variable, the output of the flip- 
flop is a pulse-width-modulated square 
wave of the function. 

As the foregoing device has not yet 
been completed, exact measurements 
have not been made. The following 
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ARE any new fields of com- 
putation opened up by the 
GPS High Speed Analog 
Computer? 


YES, the statistical evalua- 
tion of the performance of 
systems perturbated by ran- 
om noise can now be accom- 
plished at high speed. With 
the system simulated on a 


high speed computer such 
that the solution is carried out 
several thousand times faster 
than real time, samples of a 
random variable such as the 
miss distance of a missile sys- 
tem can be taken at rates up to 
50 per second. Thus, sample 
sizes of several hundred can 
be taken in a few seconds’ 
time. 


GPS has a complete line of 
equipment to generate ran- 
dom noise for introduction to 
the system and to monitor the 
output. RMS values of ran- 
dom variables can be meas- 
ured directly and complete 
probability distribution func- 
tions can be determined with 
statistical confidence in a 
matter of minutes. 


Bivou Pledges re- 


uiring immediate analysis, 
the GPS Computer Center in 
Newton can provide analog 
facilities and experienced en- 
gineering assistance to suit 
your needs. 
For full detaiis write Dept. 41 
ANALOG COMPUTERS 


INSTRUMENT CO. Inc. 


180 Needham Street 


Newton 64, Massachusetts 
DEcatur 2-8110 
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The plus 
is 
precision! 








NEW analog 
multiplier- 
divider 

by Philbrick 


This is Philbrick’s K5-M — which 
provides improved long term sta- 
bility. Accuracy, including drift, is 
better than 0.10v in all 4 quad- 
rants. 
FEATURES: 
e Accepts 3 variable inputs 
€), €2, €3 and yields €102/é3 
3-digit decade provides 
adjustable scaling voltage 
Useful response even beyond 
10 keps. 
Needs no auxiliary equipment 
to obtain products, ratios, 
squares, square roots, etc. 
Requirements: 115vac filament 
power; 110ma at + 300vdc 
Mounts on standard 7” rack 
panel 


Here’s a new and higher degree 
of precision, speed, and flexibility 
at your fingertips for analog com- 
putation, correlation, precision 
modulation, control, many other 
applications. 

For full informaton, write: 

GEORGE A. 


PHILBRICK 


RESEARCHES, INC. 
285 Columbus Ave., Boston 16, Mass. 
COmmonwealth 6-5375 


ANALOG WAY IS THE MODEL WAY 


For more 
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information is the result of prelimi- 
nary study. 

The signal-to-noise ratio of the 
light hitting the photocell is deter- 
mined by granularity of the paper, 
area of the light spot, and opacity of 
the function line. A spot size of 0.3 
mm®* seems to give the best signal-to- 
noise ratio consistent with reasonable 
resolution. Using unlined paper of 
about the granularity of graph paper 
with a 34-mm-wide function line of 
draftsman ink results in a signal-to- 
noise ratio of the light of about five 
to one. Unfortunately, the light in- 
tensity is so low that the electronic 
noise of the photomultiplier enters 
into the electrical output. The signal- 
to-noise ratio of the photocell output 
is in the order of two to one. 

In the first model of this function 
generator the paper will move to 10 
in/sec as a function of time only. 
The scanning rate of 150 cps permits 
one to follow a 2-cps sine wave. 
Static accuracy is in the order of 
0.2% with repeatability several 
times better. 

The third function generator under 
development (Fig. 3) is an outgrowth 
of the rotating drum device. It would 
appear that the signal-to-noise ratio 
of the light beam can be improved 
iby using reflected rather than trans- 
‘mitted light. Scanning is done by a 
‘rotating mirror wheel with a mercury 
|vapor lamp providing a high-intens- 
‘ity light source. A spot of light is 
focused on the paper via the mirror 
wheel. As the wheel rotates, the spot 
scans the paper. Reflected light from 
the paper is reflected by the mirror 
to a photocell placed rear the light 
source. The first model of this type 
will use a 3” wide graph and a 6- 
sided mirror wheel 4” in diameter. 
|The speed of the mii: + v" ci will 
by 3,000 rpm, which produces 300 
scans per second. The spot diameter 
will be 0.6 mm and should produce 
an accuracy of about 144% of full 
scale. 7 





The output of either scanning type 
| of function generator is a pulse-width- 
modulated square wave which lends 
|itself to several applications. If the 
output is accurately clamped and fed 
through a low-pass filter, an analog 
voltage proportional to the function 
is the output of the filter. Since the 
repetition frequency is in the order 
of 70 times the maximum frequency 
of the output, very little phase shift 
|is expected in the filter. By making 
the amplitude of the wave propor- 
|tional to another variable, the output 
of the filter is proportional to the 
product of the function and the vari- 
| able. These devices can also have an 
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AXIS OF ROTATION 
\.OF MIRROR WHEEL 





REFERENCE 


LIGHT SPOT 


Fig. 3. Rotating-mirror function 
generator. 


interesting application as automalic 
oscillogram readers. The output of 
the flip-flop can be gated with a clock 
pulse generator and fed to a counter. 
The counter will then total the num- 
ber of pulses occurring during the 
“on” time. This means that scaling 
can be changed by merely changing 
the clock frequency. 


Pantazelos on Optical 
Function Generator 


Fred Shaver introduced the next 
speaker, Peter Pantazelos (Hydel, 
Inc., Waltham, Mass.), whose paper 
was entitled “A New Optical Func- 
tion Generator.” According to Ed 
Holmes’s notes, Mr. Pantazelos de- 
scribed a function generator with a 
scanning system that scans an optical 
field of light and dark spaces. The 
output is essentially digital; after tak- 
ing this output through a counter and 
through a digital-to-analog converter, 
an analog output is finally derived. 
This certainly sounds interesting, but 
more facts we cannot give. Notes, an 
abstract, or a text of the talk may 
exist, but they did not reach your 
Kd. 

At the end of the presentation Bob 
Yeager (Electronic Associates, Inc., 
Long Branch, N. J.) asked Mr. Panta- 
zelos to describe the optical plate. 
This we understand he did, in much 
detail. Wish we knew what he said. 


Digesu on ABMA Facility 


The next speaker, Fred Digesu 
(ABMA), gave a description of the 
Guidance & Control Laboratory simu- 
lation facility at ABMA. Fred talked 
about several of the problems with 
which the G&C Lab is concerned. 
Basically, they are interested in an- 
alysis of guidance systems for mis- 
siles flying along a given trajectory. 
Their method of approach generally 
uses the perturbation technique to in- 
troduce small errors. Many of their 
difficulties stem from trying to de- 
termine whether systems are stable. 
As their problem solution progresses 
they try to insert hardware into the 
system in place of transfer functions, 








aR 











MI SETI 


' 
& 


} 
a 


UCL 





eg ial 


imolaameilian 





HL 


ino milatc! 





report... 


unequalled 





SJ Oloic1emolale 





accuracy 











THE DILOG 316 FILM RECORD READING SYSTEM 


Now you can throw away your pencils and charts! The Data Instruments DILOG 316 is the 
fastest and most accurate method of film analysis. The DILOG 316 Film Reading System 
handles all films from 16mm through 9/2 inches...and the required information is rapidly and 
accurately translated into digital form. The data may be automatically typed on an electric 
typewriter — punched into cards or paper—plotted—or any desired combination. For the 
fastest, most accurate film reading of radar checks, guided missiles tests...for any data 
recorded on film...the DILOG 316 gives you unmatched efficiency. Ask for the complete 
story of film reading equipment. Write, wire, or phone: 


Do A & a 


PIONEERS IN 
INSTRUMENTATION 
FOR DATA ANALYS/S 


DATA INSTRUMENTS 


~in wh 0 Ee a oY 


INSTRUMENTS 12838 Saticoy St.* North Hollywood, California * Phone: Stanley 7-8181 
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STROMBERG-CARLSON 


TELEPHONE 
HANDSETS 





... for your voice communication needs. 


These “push-to-talk” handsets are of 
the most modern design available. 

If your applications are in * mo- 
bile radio ¢ intercom systems *¢ car- 
rier and microwave ¢ aircraft and 
railroad specify Stromberg-Carl- 
son handsets. 

No. 26: short, lightweight, sturdy. 
Comes with capsule-type receiver 
and transmitter. 

No. 28: “push-to-talk” handset. 
Rocker-bar switch; various spring 
combinations. 

Both models available with stand- 
ard or high-gain transmitters and re- 
ceivers. Superior to any other hand- 
set on the market. 


Modern handset cradle 

for mobile or panel use 

| Holds handset 

| firmly; is strong 
and resilient; fits 
any Stromberg- 
Carlson handset. 
Switch combina- 
tions with two or 
four Form C con- 

tacts. Space for your company name 

is provided. Send for Handset Bul- 

letin T-5005 and Cradle Bulletin 

T-5013. Write: 


STROMBERG-CARLSON 


F GENERAL DYNAMICS CORPORATION 


Telecommunication Industrial Sales sc 
113 Carlson Rd. « Rochester 3,N. Y. iB; 
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| SIMULATION COUNCIL 


—CONT. 





Winslow on Incremental 
Computers 

The last speaker, David Winslow 
(ABMA), described “Incremental 
Computers in Simulation.” This paper 
is tutorial in nature in that it ex- 
plains the operation of “the digital 
differential analyzer, or incremental 
computer”* and traces its develop- 
ment from 1949 to the Packard-Bell 
TRICE, the present form of which 
is similar to that of an analog com- 
puter in that it consists of individual 
plug-in operational elements. These 
units are constructed with etched cir- 
cuit boards and employ 3-megacycle 
transistorized circuitry with diode 
logic and gating. Separate elements 
are provided for each basic opera- 
tion—1.e., integrators, summers, con- 
stant multipliers, digital servos, func- 
tion multipliers, and function gener- 
ators. All communication between 
these units is via a standard patch 
panel, with a single control unit serv- 
ing to coordinate the computer. 

The greatly increased speed of 
computation should permit use of the 
computer as an active element in 
closed dynamic systems and make 
possible its use in a variety of other 
real-time applications. 

Finally, the characteristics of the 
computer closely approximate the 
physical system in detail and in sense 
of operation. This, coupled with ease 
of programming and ease with which 
various elements of the problem may 
be observed, corrected, or varied dur- 
ing the solution, should serve to make 
the DDA a powerful tool in the hands 
of the engineer, rather than an inter- 
esting but not particularly useful 
novelty. 

The Southeastern Simulation Coun- 
cil meeting concluded that evening 
in the Huntsville Elks Club, where 
members were treated to a steak din- 
ner and a talk by Lieutenant Colonel 
Bruce Pierce on the Army Guided 
Missile Command and its program. 





Information 


(Without Theory) 





A communication which set us 
reminiscing was an announcement 


that DIAN Laboratories (611 Broad- 


*A DDA is an incremental computer, but 
all incremental computers are not DDA’s 
ED. 
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way, New York 12) had developed 
and is offering the DIAN 120, a 
real sexy-looking computer as you 
all know who have seen the color 
illustrations which have been dis- 
tributed. 

As most of you have probably re- 
ceived these with the specifications, 
we will not repeat DIAN’s qualifica- 
tions here. We do think you might 
be interested in some of the back- 
ground, however. 

In late ‘49 the Bureau of Aero- 
nautics sent one of the early REAC’s 
(the third on the west coast, we be- 
lieve) to the U.S. Naval Air Missile 
Test Center at Pt. Mugu. Stan Fifer 
followed shortly to check it out. We 
didn’t know what it was and Stan 
wasn’t about to tell us—he wanted 
to get back to the Big City. Previous- 
ly, in 1946, Stan had met Ben Man- 
fredi at Reeves Instrument Corpora- 
tion, where Ben worked on the first 
REAC and Stan put it to use. In the 
period up to 1952 Stan was in charge 
of Project Cyclone (where the REAC 
was born) while Ben assumed re- 
sponsibility for the design and con- 
struction of the complete Cyclone 
facility. After 1952 Stan moved west 
to Hughes Aircraft while Ben went 
to Mid-Century, where he was re- 
sponsible for the design of their com- 
puter. After Stan returned east*, he 
and Ben formed DIAN Laboratories 
in 1955. Their primary activities until 
recently have been operating an ana- 
log computing center and designing 
special-purpose computers and 
trainers. DIAN 120 marks their 
entry into the analog computer 
manufacturing field. The first unit 
has been installed in New York City 
to give them a facility of some 400 
amplifiers. 





Thot 





He who is today concerned with 
designing a better mouse trap just 
isn't with it: the rest of us are in a 
rat race! 





Computer Events 





Central Simulation Council 
Date: 5 October 1959 
Place: McDonnell Aircraft Co., St. 
Louis. Missouri 
Subject: “Computer Environment” 


*Just can’t stand the uncivilized West! 





In the morning, a school... 


A Show Becomes A School 


At an average trade show, the exhibitor reaches any one visitor for only a few min- 
utes . . . perhaps only to get his name. By contrast, the Automation Exposition ex- 
hibitor has his best customer prospects in front of him for a 90-minute lecture and 


demonstration, 

The exhibitor can present the most complicated technical and economic analyses 
in this ample time . . . to as many as 8 classes of 20 to 150 men each . . . while 
retaining the advantages of an open exhibit with its thousands of visitors! 


More than 3,000 clinic registrants will pay to increase their understanding of the 
most modern measurement and control apparatus, military systems, materials handling, 
and other phases of automation at the Fifth International Automation Exposition in 
New York City, November 16 to 20, 1959. 


An exhibit at the Fifth International Automa- 
tion Exposition offers this opportunity to you. Ad- 
vertising and direct mail promotion by the Expo- 
sition Management will help develop your classes 
as soon as your exhibit-clinic room is selected. The 
earlier you select your space, the larger will be 
the number of men made ready for your educa- 
tional-sales effort. 


The Second Military Automation Exposition will 
be held concurrently with the Fifth International 
Automation Exposition and Congress. 


For complete details, contact 

Richard Rimbach Associates, Management 
Fifth International Automation Exposition, 
845 Ridge Ave., Pittsburgh 12, Penna. 
N.Y. Office, 525 Lexington Ave., Rm 359, 
N.Y. 17—telephone Murray Hill 8-0980. 





American Integrating Orifice 
Meters provide more accurate 
measurement by the continu- 
ous multiplication of the 
square root of the measured 
differential by the square root 
of the absolute line pressure. 


Single, double and duplex- 
integrating models available 
in a wide range of manometer 
types and working pressures. 
Dust-proof, die-cast alumi- 
num cases...Gasclok and 
electric instrument chart 
drives. Also supplied with 
American Telecounter for 
remote readings. 


Ask for Bulletin 401 for 
complete details. 


AMERICAN 


METER COMPANY 


smCOnronate 


General Offices: Philadelphia 16, Pa. 
Sales Offices in Principal Cities 





new instruments 


FOR FURTHER INFORMATION USE THE FREE ORDER CARD ON PAGE 793 


PHOTOELECTRIC CONTROL 


New Model BT1 Transistorized 
Photoelectric Control requires 10 foot- 
candles minimum light, with 0.04 sec 
minimum dark time and 0.04 see mini- 
mum light time. Available with a wide 
selection of light sources and with 
miniature remote sensing heads.— 
Autotron, Inc., Box 722 Q, Danville, 
Til. 


e 208 on inquiry card. 


TRANSISTOR TESTERS 


New KP-2 Series of Transistor 
Test Sets features extended testing 
ranges for analyzing transistors at 
frequencies from 100 cps to 200 ke. 
They offer ranges up to 2 amps, 200 
v with two regulated semi-conductor 
power supplies for bias voltages and 
currents.—Baird-Atomic, Inc., 33 
University Rd., Cambridge 38, Mass. 


ation circle 209 on inquiry card. 


MEMORY DRUM HEAD 


New single-track low-inductance 
Type HD-9 Memory Drum Head reads 
and records information at high fre- 
quencies. A locking four-conductor 
polarized plug is used for ease and 
speed in changing to any desired wir- 
ing arrangement. Overall dimensions: 
length 2.186”; diameter 0.5”.—J. B. 
Rea Co., Inc., Electronics Div., 2202 
Broadway, Santa Monica, Calif. 


For more information circle 210 on inquiry card. 


PRESSURE/FREQUENCY TRANSDUCER 


For more information circle 219 on inquiry card. 


New Model PFS-2 Pressure-to-F re- 
quency System combines a specially 
designed reactance-controlled sub- 
carrier oscillator and a single-coil 
variable-reluctance-type pressure 
transducer, for measurement of a 
wide range of absolute, gage, or dif- 
ferential pressures. Non-linearity does 
not exceed + 1%. The low-impedance 
output circuit can be connected to tele- 
metering transmitters, magnetic tape 
recorders, or digital tape readout 
equipment.—Ultradyne Incorporated, 
P. O. Box 3308, Albuquerque, N. M. 


For more information circle 92 on inquiry card. 
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LEVEL CONTROLLERS 


New Models A-102-F and A-103-F 
Level Controllers for flanged mount- 
ing, and A-102 and A-103 for screwed 
mounting, are for specific gravity 
ranges beginning at 0.5, depending on 


the type displacers used. Displacers 
can be of glazed porcelain (stand- 
ard) or Karbate, chemically inert im- 
pregnated carbon. Stainlerr steel dis- 
placers can be supplied with Model 
A-103-F.—Magnetrol, Ine. 2110 S. 
Marshall Blvd., Chicago 23, IIl. 


For more information circle 212 on inquiry card. 


PRESSURE SCANNER 


New SP-101B Pressure Scanner 
provides an economical means of 
measuring a multitude of pressures 
using only one transducer. For ex- 


ample, with one SP-101B_ interro- 
gating 12 others, 144 pressures can be 
measured by only one transducer. Op- 
erational range is from vacuum to 
350 psig for dry air and non-corrosive 
dry gases.—Datex Corp., 1307 South 
Myrtle Ave., Monrovia, Calif. 


For more information circle 213 on inquiry card 


HEMATOCRIT CENTRIFUGE 


New Model 31 comes with two 
heads, one holding 36 standard Hem- 
atocrit tubes, and a combination head 


“a 


holding 8 Hematocrit tubes and eight 
75 mm x 1.75 mm tubes. Speeds up 
to 12,000 rpm are obtainable.—Chi- 
cago Surgical & Electrical Co., div. 
of Labline, Inc., 3070-82 W. Grand 
Ave., Chicago 22, Iil. 


For more information circle 214 on inquiry card. 

















Welch Duo-Seal, Mechanical 
and Diffusion Pump Assembly 


EACH ELEMENT WITH TWO-STAGE CONSTRUCTION 
WATER-COOLED OR AIR-COOLED MODELS 


HIGH VACUUM e OUTSTANDING PERFORMANCE 
* GUARANTEED VACUUM—0.001 Micron 


(0.000 00! mm Hg) 


* CAPACITY AT 0.1 MICRON— 
600 Liters Per Minute 


e ECONOMICAL TO RUN 
AND MAINTAIN 


e QUIET OPERATION 





Complete 
with Motor 








Ne. 1398 Pess78a 
This is an unusually convenient portable diffusion-pump 
unit, employing a two-stage mechanical pump and an un- 
breakable, all-metal diffusion pump. The two components 
are properly matched as to performance and together will 
produce a vacuum of better than 10° mm without the use of 
cold traps. Complete with oil for both pumping elements. 


1392. MECHANICAL AND DIFFUSION PUMP, Wa- 
ter-Cool 
For 115 Volts, 60 Cycles, A.C. Each, $275.00 


1392A. MECHANICAL AND DIFFUSION PUMP, 
Air Cooled. 
For 115 Volts, 60 Cycles, A.C. Each, $275.00 
For attached Belt Guard, add $15.00 to above prices 


1391. DIFFUSION PUMP, Only, Water Cooled, With 
Octoil. Each, $106.00 


1394. DIFFUSION PUMP, Only, Air Cooled With 
Octoil. Each, $106.00 


1393. MOUNTING PARTS. 
For mounting No. 1391 or No. 1394 Diffusion Pump 
on base of mechanical pump. Set, $3.00 
Other combinations are available with speeds of 120 to 6000 liters per 
min at 0.1 micron. We will gladly submit full details describing the 


best combination for your particular application. 


W. M. WELCH SCIENTIFIC COMPANY 
DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 


1515 Sedgwick Street, Dept. B Chicago 10, Illinois, U.S.A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 
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HEISE GA 


‘ACCURACY 


The standard of excellence 
maintained by Heise qualifies this 
instrument for the most exacting 
requirements. Designed to maintain 
permanently its inherent precision, the 
Heise gauge is often used in place of the dead weight tester 
in checking other instruments. Consistently accurate per- 
formance as a calibration reference has established 
recognition as THE STANDARD OF THE WORLD. 


SPECIALIZATION AND EFFICIENCY 


Heise Laboratories have always specialized in the design 
and production of high precision pressure gauges. The high- 
est standards of quality control protect the manufacture 
and assembly of each component and the permanent cali- 
bration of the finished instrument. 

Efficiency in the production of one type instrument, pre- 
cision pressure gauges, has made it possible to maintain a 
prompt delivery schedule. 

DELIVERY WITHIN 30 DAYS. goques! 
Pressure Range 15 to 20,000 P.S.I. \04 
Dial Sizes 8¥4’"—12"—16” Gata 
Prices from $166.75 





N N, CONNECTICUT, U.S.A. 
PERCE OE 
For more information circle 94 on inquiry card. 
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NEW INSTRUMENTS 





STABILIZING TRANSFORMERS 


New voltage-stabilizing trans- 
formers provide output variations of 
less than +%% for input fluctuations 
from 95 to 130 vac, with a rated out- 
put of 117 vac, 60 eps. Stabilizing 


time lag is only a few cycles and 
they are unaffected by power factor 
or changes in load. 250- and 500-watt 
capacities are now available, while 
almost any combination of capacity, 
plied.—Chicago Standard Trans- 
frequency and voltage can be sup- 
former Corp., 3501 Addison St., Chi- 
cago 18, Ill. 

F more informatio rcle 215 on 


16° TURBO METER 


New 16” 15,000-bph-capacity “Tur- 
bo-Meter” Positive Displacement 
Meter includes a rotor metering ele- 
ment weighing only 4 lb; a newly-de- 
veloped viscosity compensator; and a 
magnetic coupling, completely sealed 
from the line product. Said to be a 
break-through in high-capacity meter- 
ing, it has proved to be able to meter 
liquids of varying viscosities, at flow 
rates up to 15,000 bph, under continu- 
ous service conditions. Features in- 
clude: capacity of 3,000 to 15,000 
barrels per hour for viscosities up to 
300 SSU, accuracy of 0.15%, and re- 
peatability of 0.02%.—Rockwell Mfg. 
Co., 400 N. Lexington Ave., Pitts- 
burgh 8, Pa. 


For more information circle 216 


ABSORPTION ANALYZER 


New Model PO-1 is designed spe- 
cifically to add electrostatic pick-up 
and other analyzer features to con- 
ventional oscilloscopes. Traces signals 


electrostatically in electronic circuits 
with periodic wave forms between 
3me and 240me. A built-in speaker 
provides audible signal tracing.— 
Kingston Electronic Corp., Medfield, 
Mass. 


For more information circle 297 or 





ARE YOU PROPERLY GEARED FOR 


MINIATURIZATION? 
[E VIN .. TURRET LATHES 


PRODUCE SMALL INSTRUMENT PARTS BETTER 


A complete Turret Lathe for 
small parts. Particularly useful 
for second operation work. 
Maximum collet capacity 
5/16”. Standard models provided with self indexing, six position turret, 
collet closer, double tool cross slide and variable speed control. 
For full details of Turret Lathes and other Instrument Lathes 
send for catalog T. 


Louis Levin & Son, Inc., 3610 So. Broadway, Los Angeles 7, Calif. 


STEREO-MICROSCOPE 


MADE IN WEST GERMANY 








Uniform sharpness over the entire field of view. Erect, 
unreversed image. Outstanding plasticity; easy on the eyes, 
even during prolonged observation. 

Novel rapid change of magnification from 6x to 160x with 
wide-angle oculars. 

Large working distance from 3-3/4, inches, with diameter of 
object field up to 32mm. Beyond 80x magnification, the 


working distance is 1-% inch. 





Write for literature 
GUARANTEED 
OAT. ZEWSS, ANG ie 


485 FIFTH AVENUE, NEW YORK 17, N. Y. | 
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Helicoid Wh 
Gage a | 


U.S.A. 


Patented in the U.S.A. and in foreign countries 
U. S. Patents: No. 21934, 2294869 


The tension in the stain- 
less steel hair spring 
maintains smooth, con- 
tinuous contact between 
the cam facing and the 
helicoid roller. 


The roller is stainiess 
stee! with @ highly pol- 
ished helicoid surtace, 


The roller pivot is bali 
shaped. and rides on a 
graphited Bakelite disc. 


The hairline pointer ad- 
justment screw is stain- 
less steel. 


The cam sector is alumi- 
num—to reduce inertia 
to a minimum, 


Standard bushings are 
graphited Bakelite. 


\ 


The connecting link 
and the screws are 
hardened K Monel. 


The polished cam 
facing is graphited 
Bakelite. it will not 
warp or distort. 


The link adjusting screw 
is at the rear to facili- 
tate calibrating the Hel- 
icoid Gage. 


Exclusive Helicoid movement provides... 


Sustained Accuracy... on the toughest jobs 





e@ Helicoid Gages have no gears, no teeth, reducing wear to an 
absolute minimum. No danger of fouling, either—rolling action 
of cam facing keeps contact surface clean. Helicoid Gages have 
been tested through 75,000,000 cycles, with virtually no wear or 
loss of accuracy, while conventional geared gages became useless 


after 500,000 cycles. 


Helicoid Gages give sustained accuracy even when subjected to 
violent pressure pulsations or mechanical vibrations. Pointer can 
be set externally, without removing glass, and cannot be jarred 
out of position. Dial faces are easy to read, won’t corrode or 
chip. A full range of Helicoid Gages is available for any applica- 
tion. Next time, specify Helicoid—the gage that stays accurate. 


Bourdon Tubes 
won't Stretch, 
Leak, or 

Crack 


Helicoid Bourdon tubes are 
made from seamless tubing, and 
are designed for maximum 
torque and minimum stress. 
At the factory, each tube is in- 
dividually tested, overpres- 
sured, and stress relieved. Four 
materials—alloy steel, K Monel, 
stainless steel, and phosphor 
bronze—are available to meet 
applications ranging from tap 
water to almost any acid. 


NEW! 
Solid-Front 
Safety Case 


The new Helicoid solid-front 
case diverts the force of a burst 
in a backward direction, away 
from the operator. The force 
escapes by deforming, though 
not detaching, the back cover 
plate. Helicoid Gages are also 
available in phenol, acaloy 
flanged, acaloy flangeless, pol- 
ished flangeless, round flush, 
polished flush ring, and square 
», flush cases. 





The HELICOID GAGE 
~ . 


WRITE for details 


HELICOID GAGES *° 


Ask for Catalog G-52 


Helicoid Gage Division - American Chain & Cable Company, Inc. 


929-B Connecticut Ave., 
For more informat 
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NEW INSTRUMENTS 





PROCESS ANALYZER 


New null-type Process Analyzer is 
based on the detection of refractive- 
index differences between a process 
stream and a desired sample. Unit in- 
cludes a special repeater-type recorder 


and can be supplied with electric or 
pneumatic proportional controller. Ap- 
plications include: measuring and con- 
trolling of impurities in process 
stream; control of stream blending; 
concentration measurements; and 
identification of compounds from frac- 
tionators, stills or chromatographic 
columns.—Phoenix Precision Instru- 
ment Co., 3803-05 N. 5th St., Phila. 
40, Pa. 

For more inf tion circle 218 on inquiry card. 


VOLTAGE COMPARATOR 

New all-transistor 200-Series Volt- 
age Comparator trips a DPDT-relay 
output when the unknown signal in- 
put exceeds the value of the known 
reference input. Device features sensi- 
tivity of 5 mvac, 10 mvdc; input im- 
pedance of 2 megohms (min.); low 
power requirement for 115V/400 cps 


1 watt with relay operating (0.1 watt 
with relay non-operating); phase or 
polarity sensitivity; and no zero drift 
with d-c inputs. The output relay con- 
tact ratings are 2 amps at 28 vde. Re- 
peatability of trip point is +1 mv. 
Meets MIL-E-5400A and MIL-E-5272. 
—Trio Labs. Inc., Plainview, L. I., 
NOE 


For more information circle 219 on inquiry card, 





Compact 


LOCAL MOUNTED 
TEMPERATURE 
CONTROL 





offers | > MINIMUM SIZE 
Glue to bonded Whiskey > MINIMUM WEIGHT 


if it’sa liquid it has only one The Type C7 control is a precision-built, enclosed, compact 


unit especially suited for internal-combustion engine cooling 


True density— Measure it with systems and other industrial applications with operating 


limits up to 425°F. Simplicity of design assures long-life and 
MOELLER HYDROMETERS ir inva oy bir — — in a skeleton 
version (type 7) or calibrated (type , 


Temperature Ranges .0° to 160°F, 0° to 250°F or 200° 
Expert design and craftsmanship make Moeller to 425°F 
Hydrometers the standard in measuring the Switch Ratings 15 amps at 115 or 230 volts A.C, 
density of any liquid. The streamlined tip con- also D.C. or 20 amp AC. 
struction, with special alloy ballast, provides a Se renet. Spe Spee 
means of quick, accurate readings. All stand- 
ard density scales. (Specific Gravity, Brix, Twad- = 
dle, Balling, etc.) Available in plain form also in Mounting 
combined form, which has built-in thermometer. 





Switch Types _ N.O., N.C., or Double Throw, no 
neutral position. 
1,” NPT on immersion element 
is standard. 

-Approximately 51%” x 3%@” x 


, 


Mail coupon today for special Moeller Hydrome- We". wl 


ter catalog. Weight __...........-_.. Approximately 12 ounces. 


Turning Radius ___.._- 234” 








UNITED ELECTRIC manufactures a complete line of 
temperature, pressure and vacuum controls. For 


M 0 F L L F R INSTRUMENT COMPANY ' modifications or custom-built units consult a UE 
SINCE 1867 . application engineer today. For more data on the 
132nd ST. and 89th AVE. * RICHMOND HILL 18, N. Y. | type C7 control and other local mounted tempera- 


Representatives in Principal Cities : ture controls request Section 100 of our new 
Ms he catalog. 








Gentlemen: Without obligation, please send me Moeller 
Catalog No. 800 on Hydrometers. 


| M HL United Electric Controls 


B | Ct Ef NATERTOWN MASS 


aR oi! 
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Varian 


STRIP 
CHART 


Recorders 


Unique combination of 
performance, size and price 


OVER 1000 TIMES AS SENSITIVE as galva- 
nometer recorders... and Varian’s null- 
balance potentiometer needs no power 
from the source being measured. Rugged, 
stable mechanism allows ink or inkless 
recording—easy-to-read rectilinear chart— 
source impedances of up to 100,000 ohms. 


LESS THAN HALF AS WIDE as a standard 
19-inch rack. Two Varian G-11A’s mount 
side by side on a rack panel 10% inches 
high. Or as a portable, the G-11A is an 
easy-to-handle 15 pounds. The G-10 sits 
on less than one square foot; its horizon- 
tal chart is handy for jotting notes. 


MORE VERSATILE AND ADAPTABLE than 
any similar recorder — adjustable zero, 
adjustable span (from 9 to 100 mv on the 
G-11A), multiple chart speeds (up to four 
an the G-11A), and plug-in input chassis 
for different recording requirements. 


PRICES THAT BEGIN AT $365 for the G-10 
and $470 for the G-11A. Because un- 
needed performance costs money, Varian 
has intentionally designed for 1% limit 
of error and 1-second balancing time. 
Thus, Varian provides needed rugged- 
ness, dependability and operating fea- 
tures at moderate cost. 


FOR COMPLETE SPECS. AND STANDARD 
OPTIONS, WRITE INSTRUMENT DIVISION. 


Y a VARIAN associates 
iy PALO ALTO 37, CALIFORNIA 





NEW INSTRUMENTS 





CALIBRATION STANDARD 


New Model 1294, a digital-reading 
Instrument Calibration Standard, 
supplies a broad range of precisely 
controlled a-c and d-c voltages and 
currents, eliminating the ambiguity 
common to pointer readout of D’Ar- 


sonval-type standards of equivalent 
accuracy. Ranges: d-c voltages from 
1 mv to 2000 v full scale in 12 scale 
ranges; d-c current (also in twelve 
ranges) from 10 microamps to 30 
amps full scale. Accuracy on both is 
+0.1%. A-e indication is true rms; 
voltages and currents (at an accuracy 
of +0.3%, with 14 ranges for each 
function) are from 1 mv to 2000 v 
full scale, and 10 microamps to 30 
amps full scale, respectively. Dyn- 
amometer type wattmeters can also 
be calibrated using d-c currents and 
voltages. Construction of the unit fea- 
tures a modern desk-type console.— 
Radio Frequency Labs., Inc., Boonton, 
ee 

Cae mare infarmatiar € 220 on in 


THERMOCOUPLE GLAND 
New Micro Packing Gland is said to 
be one of the smallest available to the 
industry, measuring only 21/32” long 
and 11/32” hex. It can be used to seal 
tubes of any material (because of the 
soft Teflon sealant) such as ceramic, 


stainless steel, aluminum, brass, or 
even glass tubes. Temperature range 
is from —90°F to +500°F and seal 
pressures from 0.005 « up to 1000 psi; 
with Lava sealant temperatures range 
from —300°F to +1850°F with pres- 
sures from 0.005 u« up to 3000 psi. 
Standard bore sizes are y%” and 34” 
and non-standard bore sizes range 
from 0.030” to 0.096”. The +” IPS 
mounting thread is so small that it is 
uncommon in general usage; taps are 
available from stock.—Conax Corp., 
2300 Walden Ave., Buffalo 25, N. Y. 


For re 
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® RESISTANCE-TYPE 
TRANSDUCERS 

lb STRAIN GAGES 

lb ACCELEROMETERS 


Now for the first time you 
can have the dependability and 
ease of operation of an elec- 
tronic power supply plus the 
isolation normally obtained 
only from a battery. The 
Moeller Model 21 Power Sup- 
ply exclusively provides ab- 
solute isolation from line volt- 
age and line ground. 

The Model 21 provides 
0-20 volts, 1 amp of power for 
strain gages and resistance-type 
transducers. This transistorized 
instrument gives improved per- 
formance with existing single 
ended and differential ampli- 
fiers and offers voltage regula- 
tion, internal impedance, ripple 
and stability equal to, or supe- 
rior to, conventional transducer 


power supplies. 


Write for descriptive literature. 


1 fe) = 8 


INSTRUMENT CO. 


ELECTRONICS DIVISION 


132nd Street & 89th Avenue 
Richmond Hill 18, N. Y 


f nf st rcle 100 on inquiry card For more information circle 101 on inquiry card. 
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TAPE SPLICER 


New “Presto-Splicer” Tape Splicer 
measures, cuts, and seals nylon-coated 
glass-fibre tape used in Bendix 


Eclipse-Pioneer’s vertical-scale instru- 
ments, producing endless loops within 
precise length tolerance of + 0.001”. 
—Prestoseal Mfg. Corp., Long Island 
City, N. Y. 

For more information rcle 222 or 


DUAL-BEAM ELECTRIC EYES 


New dual-light-beam Electric Eyes 
use one beam to time inspection and 
another beam to monitor, eliminating 


timers and mechanical contacts form- 
erly used for monitoring of objects 
moving at varying speeds and _ posi- 
tions.—Photomation, Inc., Bergenfield, 
Ne 

For r re ntor ation rcle 223 


TAPE SPLICER 


New coded punched Tape Splicer 
that edits, joins, or repairs mutila- 
tions of tapes of paper, parchment or 


Mylar, without losing a single code, 
utilizes heat-sealing splicing tape im- 
pervious to environments. Also splices 
edge-punched cards.—Editape Co., 32 
Central Parkway, Huntington, L. I., 
NW. ¥ 

For more informatior e 224 


* Meticulously calibrated to insure 1/2% accuracy 
* Easily disassembled for cleaning 

* High frequency output — 120 to 1200 cps 

% High transient frequency response 

* Unharmed by reverse flow 


new [cox] turbine 
flowmeter 














Fur over 46 years the name “Cox Instruments” 
has been synonymous with precision flow meas- 
urement. Such outstanding equipment as Cox 
Variable-Area Flowmeters and Cox Calibrating 
Stands have helped make it possible for industry 
to establish realistic standards for accuracy and 
reliability in flow measurement. 


And now . the Cox Turbine Flowmeter 
joins this list of truly precision products. De- 
veloped to meet the exacting needs of modern 
instrumentation systems, it has received the 
acclaim of initial users throughout industry. 


We welcome the opportunity to tell you more 
about the complete line of Cox Turbine Flow- 
meters. Write to Cox Instruments Division, 
George L. Nankervis Company, 15200 Fullerton 
Avenue, Detroit 27, Michigan. 


A new technical bulletin de- 
scribes the complete line of cox 
turbine flowmeters. Ask for bul- 
letin no. 1300a. 
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Precision Instruments Since 1912 
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SPAGHETTI 
TUBING 


MADE FROM 


TEFLON 














For SLIP-ON INSULATION 
BUNDLE SHEATHING 
BUSHING INSULATION 

BARRIER INSULATORS, PIGTAILS 


And Similar Applications Where 
Only PF TEFLON* Can Do The Job 


ADVANTAGES ... 


@ good dielectric strength (500 
to 1000 volts/mil) 

@ lowest dielectric constant (2.0) 
and dissipation factor (0.0002) 
of any solid dielectric 

@ no change of electrical proper- 
ties with temperature (-25°C to 
+250°C) or frequency (60 
cycles to 100 me). 

@ zero moisture absorption 

@ unaffected by any commercial 
chemical 

PF spaghetti tubing is stress relieved 
for minimum shrinkage and care- 
fully inspected and controlled di- 
mensionally. A full range of sizes 
and colors are available to meet 
your specific needs. Write, wire or 
call for further information, com- 
petent engineering assistance and 
information on special sizes and 
walls. PF flexible tubing, heavy- 
walled tubing and rod stock made 
from Tefion* is also available. 


PENNSYLVANIA 
> FLUOROCARBON CO., INC. 


1115 N. 38th Street, Philadelphia 4, Pa. 
EVergreen 6-0603 TWX PH 252 
| **Tefion”—DuPont trade name for Tetrdfiuoroethylene resin 





For more information circle 103 on inquiry card. 
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POSITIONING SWITCH 
New responsive ball valve in Pneu- 
matic Positioning Switch eliminates 
lag (hysteresis) between a change in 
switch position and a corresponding 
change in the controlled motor or 














valve. Switch is 20% smaller than 
earlier models permitting more com- 
pact surface or flush mounting.—2- 
page Sales Bulletin 357-3 and 6-page 
Instruction Form P-75 give details.— 
The Powers Regulator Co., 3434 Oak- 
ton St., Skokie, Il. 


e 225 


ELECTRONIC TIMER 


New Electronic Delay Timer (time 
delay relay), a completely self-con- 
tained unit in a steel can (2” x 2-%4” 
x 3%”), with octal radio type plug for 
mounting and wiring connections, em- 


ploys a unique circuit to control the 
breakdown of gas tubes and to pro- 
vide timing delays from 0.003 to 300 
see unaffected by variations in line 
voltage. It can be provided with a 
SPDT or a TPDT relay or can be fur- 
nished to operate a relay external to 
the timer.—4-page Bulletin 159 gives 
details.—G. C. Wilson & Co., Hunt- 
ington, W. Va. 

es a owe e 226 


128-CHANNEL 
SCALER-ANALYZER 


New RCLiac-128, a completely in- 
tegrated system, features plug-in 
module construction; “instant” num- 
ber or curve CRT display; magnetic- 
core-memory capacity of 1,000,000 
counts per channel; pre-set time of 
0.19 see to 28 hours; pre-set count of 


Vol. 32 


VIBRATING 
CAPACITOR 


A vibrating-reed type 
capacitance modulator 
for use in measuring 
currents as low as 
10~'¢ amperes. 


Long term stability for 
process control. Drift 


+0.2 millivolts per 
day, non-cumulative. 


Write for 
Catalog 523. 


STEVENS 


INCORPORATED 
ARNOLD 


7 ELKINS STREET 


SOUTH BOSTON 27, MASS. 


S 
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WEKSLER 
INSTRUMENTS 


on Five 
out of Five 


For the finest, nothing but the finest 
design, engineering, construction and 
equipment. 


What’s aboard the TRITON, the 
nation’s fifth nuclear powered 
submarine in the way of instru- 
ments to indicate and record 
temperature, pressure and 
humidity? 

Weksler...just as it’s Weksler on the 
Nautilus, Seawolf, Skate and Skipjack. 
We're proud of the distinction and of 
our contribution to the nation’s defense, 
and just as proud of our instruments 
for earning for us this honor. 


Write today for condensed bulletin of 
Weksler instruments. 


Photograph Courtesy of 
Electric Boat Company 
Div. General Dynamics Corp. 


sy. 


WEKSLER INSTRUMENTS CORP. 


FREEPORT, L.!I., NEW YORK 








2' to 2*; 600-to-1500-v negative high 
voltage, stable to 50 ppm with well 
regulated line; overall amplifier gain 
of 1,000; and integral linearity of 
ADC less than + 1% for channels 5 


through 128. Instrument adds and sub- 
tracts through logical decimal arith- 
metic circuits and performs nuclear- 
data-processing operations from gross 
counting through scintillation spec- 
troscopy.—Radiation Counter Labs., 
Inc., 5121 W. Grove, Skokie, Ill. 

e 227 
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SHAFT POSITION ENCODER 


New Type RD-13B Digisyn, a 13- 
digit photoelectric Shaft Position En- 
coder has increased ruggedness and 
resistance to vibration and shock over 
older types. It provides outputs of 10 


v + 10% over a temperature range of 
from —40°F to +165°F, and a signal 
to null or “one” to “zero” ratio in ex- 
cess of 100:1 over this range.— 
Wayne-George Corp., Adcon Div., 
1117 Commonwealth Ave., Boston 15, 
Mass. 


F re informatior rcle 228 


COLD LIGHT SOURCE 


New Aristo Mic-O-Lite II featur- 
ing four rings of cold shadowless 
light in a doughnut-type reflector, 6” 


in dia, which provides a 2%-inch 
aperture in its center, is an _ ideal 
source for precision inspection under 
magnification.—Aristo Grid Lamp 
Products Inc., 65 Harbor Rd., Port 
Washington No., L. 1., N.Y. 
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MODEL M-10 


DC AMPLIFIER 


Drift-Free 
Chopper-Stabilized 
Multipurpose 

DC Amplifier for 


Laboratory and 
Industrial 


x 


Applications AN 


Versatile, reliable, the M-10 is suitable 
for many applications where low level 
DC amplification is required. May oper- 


ate from either current or 


source and provide either current or 


voltage output with proper shu 


UTILIZE YOUR 
PRESENT 0-1 MA 
Recorder for 
MANY NEW 
APPLICATIONS 


The M-10 is ideal for use w 


MA recorders. High output impedence 


prevents excessive damping. 
adjustment is provided to calib 
combination to %2%. Linearity 


ter than 12% for the amplifier. (Com- 
bination usage shown is with Esterline- 


Angus 0-1 MA Recorder) 


WRITE FOR BULLETIN 


m houston 
Winstrument 


corporation 
1717 Clay Ave. + Houston 3 


CA 5-6964 
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SUPERGIEM Pacer 
THERMOCOUPLES 
respond with SPEED: -- 


crease the adjustable range from 350 


to 1700 psi. Model 670 ranges from 
50 to 1000 psi, and Model 680 from 
100 to 1700 psi. Both models have a 
maximum bellows pressure of 3500 
psi.—United Electric Controls Co., 79 
School St., Watertown, Mass. 

For more information circle 230 on inquiry 


PRINTING COUNTER 


New Model U 2718S Printing Count- 
er driven by servo or synchro motors 
from shaft input has counting rate of 
5,000/min max, either adding or sub- 


--- withstand 
HIGH PRESSURE - HIGH TEMPERATURE - THERMAL SHOCK 


The above units are available in sheath diameters from .020-.250 ° they 
can be supplied in the following sheath materials: type 304, 310, 316, 347 tracting. Maximum complement of 


, : . igits is 7 -resettable r 6, 1 
stainless steel, Inconel*, platinum, tantulam, copper and aluminum * a St nee 
reset is required. Printing can be on 


special select grade of wire is used at all times to insure accuracy * the tape or card. —Presin Co., 2014 
Broadway, Santa Monica, Calif. 


sheath will withstand thousands of pounds external pressure * the hard pack neal eM RR Rae ines: 
high temperature insulation allows the sheath to bend or form without dam- 


age to the ‘hot junction” or without grounding thermocouple wires to the ADJUSTABLE FIXED RESISTOR 


sheath * the “hot junction” end is welded with the same material as the Mew ‘Type BR Tene Pediat 
sheath eters having a solid hot-molded re- 
AEP Nee Ree Te sistance element and a molded carbon 
‘ si brush, a self-locking moving element 
and an adjustable 25-turn range, pro- 

Write for our simplified brochure that will assist you in specifying vide high stability for critical elec- 


the proper thermocouple for your application. 


Your local representative will be pleased to assist you with ail 


special applications. 


THERMO-COUPLE PRODUCTS COMPANY, INC. 
729 North Addison Ave., Villa Park, Illinois 


ation circle 107 on inquiry car 
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tronic circuitry. Rated ™% watt at 
70°C ambient temperature and a 
maximum of 350 v, they are available 
with resistance values from 100 ohms 
to 2 megohms +10% and +20%.— 
Allen-Bradley Co., 136 W. Greenfield 
Ave., Milwaukee 4, Wis. 


For more in 
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GAS CONCENTRATION METE 


New Thermatron measures concen- 
tration of one gas in a multi-com- 
ponent mixture selectively and con- 
tinuously by thermal-conductivity 
principle of measurement with addi- 
tional convection cells which take into 


account differences in convective heat 
losses from hit filaments through 
gases. Calibration is for any gas over 
either narrow (0-1%) or wide (0- 
100%) ranges of gas concentration. 
Accuracy is within 2% of full scale.— 
Mine Safety Appliances Co., 201 N. 
Braddock St., Pittsburgh 8, Pa. 

i stion circle 233 on inquir 


HIGH-VACUUM EVAPORATOR 


New modular High Vacuum Evapo- 
rator VE-400, one of a new series of 
modular 4” systems, features stain- 
less-steel construction, fast pump- 
down, and low ultimate pressure. 
These systems permit the purchase of 
a high-vacuum system, or evaporator, 
and allow additional equipment to be 


incorporated as it is required. Option- 
al equipment includes base plates with 
or without bell jar and guard, 400- 
amp feed-throughs, octal header, glow 
discharge post, evaporator control as- 
sembly, heater posts, and a push-pull 
rotary seal for imparting motion to 
objects inside the bell jar.—Veeco 
Vacuum Corp., 86 Denton Ave., New 
Hyde Park, L. 1., N. Y. 
rmat rcle 234 








W&T 
PRECISION 
ANEROID 
MANOMETER 
FA-129 


10 OE MEA0 wite Orns WERT IC HS 


waLact @ TCRNAN 
Oe 


a 


ACCURACY 
0.1% 


PRECISE CALIBRATING STANDARD 
... For Absolute Pressure Work 


Ranges: 0 to 31.5 inches of Hg. absolute (imin.) 
0 to 100 inches of Hg. absolute (max.) 
Other intermediate ranges available 


Accuracy: 1/1000 of full scale 
Sensitivity: 1/10,000 in all ranges 
Scale Length: 45 inches in two revolutions 


Dial Size: 8'¥2 inch diameter 


Write for Publication No. A-112.48 


mY, WALLACE & TIERNAN INCORPORATED 
25 MAIN STREET, BELLEVILLE 9,NEW JERSEY 
SS TORONTO 13, ONT 


IN CANADA: WALLACE & TIERNAN LTD.,WARDEN AVE,, 





is your feeding problem 
peculiar to your operation? 


Wallace and Tiernan’s volumetric feeders are 
so flexible that each job is practically custom built. 
W&T’s experience is broad enough to meet any challenge. 
Try us-for information write Dept. Ml -1.48 
WALLACE & TIERNAN INCORPORATED 


2S MAIN STREET. BELLEVILLE 9, NEW JERSEY 
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NEW! 


PENBERTHY 


ILLUMINATORS 
for Liquid Level Gages 


58 WATT 
3000 HOUR 
BULB 


accurate 
readings 


+4 


x 


i= 


overall illumination 


+4 no glare 


no blind spots 
Faster, more accurate liquid level readings are 
provided by Penberthy’s new, improved, ex- 
plosion-proof, dust-tight illuminators. 58 Watt 
Bulb (with medium screw base) gives higher 
light intensity for 4-times the life of ordinary 
illuminators. Exclusive rugged aluminum 
housing over bulb extends bulb life, offers 
better protection and simplifies relamping. 
Clear plastic wedge diffuses light over entire 
length of gage glass. 


Illuminators are easily installed on present 
or new gages. Available in single or double 
sections, they are used in combination for 
gages with 3 or more sections. Approved by 
Underwriters’ Laboratories for Class 1, Group 
C and D hazardous locations. 


For further information on 
Penberthy Illuminators, 

liquid level gages and 
valves, write or phone 


Ask for Catalog #36. 


PENBERTHY MANUFACTURING CO. 
Division of Buffalo-Eclipse Corporation 
1242 Holden Ave., Detroit 2, Michigan 

ircle 110 on inquiry card. 


For more information 


Page 756—Instruments & Control Systems 





PRESSURE REGULATOR 


New Leslie-Topper Steam Pressure 
Reducing Valve employs a mechanical 


| pilot device which is entirely out of 


the path of steam and therefore elimi- 





nates troublesome dirt catching and 
close fitting parts. Tests, it is claimed, 
show a flat capacity-regulation char- 
acteristic, indicating close control 
throughout the operating ranges.— 
Leslie Co., 122 Delafield Ave., Lynd- 
hurst, N. J. 

For more information rcle 235 


PRODUCTION BALANCERS 

New Bear Bekomatic Balancers for 
production line balancing of rotating 
parts are offered in three horizontal 














models: No. 4B, No. 40B (illustrated) 
and No. 400B (each figure represent- 
ing maximum weight capacities) ; also 
two vertical models having weight 
capacities of 20 lb and 75 lb. Features 
are single knob control and simulta- 
neous indication of amount and loca- 
tion of unbalance.—Bear Mfg. Co., 
Rock Island, Ill. 


For more informatior e 236 on inquiry 


GAS CHROMATOGRAPH 


New Chromacon, Series 9580, which 
can be operated with one or two col- 
umns in the compartment from room 
temperature to 300°C, has three inter- 
changeable detectors with an argon 
ionization gage. Usually supplied with 
filament- or thermistor-type thermal- 
conductivity detector, the more sensi- 
tive ionization detector can be pur- 
chased separately. A proportional-con- 
trol circuit insures close regulation 
and uniformity of column and detec- 


card. 
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/. | / mm 
4 Ti ror 
International Resistance Company 


ZERO-SETTING 


PRESSURE 
TRANSMITTER 


Measures Differential 
and Absolute Pressures 
® 
High Reliability — High Accuracy 
@ 
Excellent for industrial 
process applications, and 
military testing 


You now have at your disposal an 
instrument adaptable to a larger 
number of both industrial and military 
applications—the new IRC Compu-tran 
Zero-Setting Pressure Transmitter. 


May be zero-set for any environmental 
situation or to obtain zero output for 
any pre-set differential between high 
and low pressure inputs. 


The use of two opposing Bourdon tubes 
with a single magnetic pick-off mounted 
between makes it possible for the 
measured fluids to be contained within 
the tubes and not in the housing. The 
sealed case provides complete corrosion 
and explosion protection. 


Ranges: 0-100 thru 0-5000 psi static pres- 
sure. Differentials up to 100% of range. 
High Accuracy: +0.25%, infinite resolution, 

output voltage proportional to pressure. 
High Reliability: Frictionless magnetic pick- 
off, guaranteed life 10,000,000 cycles (min.). 
High Sensitivity: Sensitive to 1 part in 1000. 
Input: 110V or 6.3V AC 60 cycle standard, 
adaptable to other voltages, frequencies. 
Output: 10 to 100 MV to 5 volts. AC or DC. 
DC output can be fed into instruments cal- 
ibrated in ranges of 10, 50 or 100 millivolts. 
Temperature Compensated: Output stable 
over full range of ambient temperatures. 
Write for full information — Bulletin R-11 


; 
\ 
























































COMPUTER COMPONENTS DIVISION 
Dept. 452,401 N. Broad St., Philadelphia 8, Pa. 


In Canada: International Resistance Co., Ltd. 
Toronto, Licensee 
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MINIATURE 
VALVES 


Valves show. 
% Actual Size 


526 
Series 


RUGGED 


“BANTAM” 


THROTTLING CONTROL 
VALVES 


Compact throttling controls of the 501 series 
have one-piece barstock bodies with screwed 
ends and are available with linear, equal per- 
centage or quick-opening plug characteristics. 
This series offers six operators, direct and 
reverse acting, including two with positioners. 


The 526 series includes 6 body styles in globe, 
angle and 3-way design — with screwed or 
flanged ends. Four bonnet types cover stand- 
ard, high or low temperature and packless 
applications, Six control operators are offered 
with up to 50 square-inch diaphragms. 








501 526 





Pressure 1000 psi 1000 psi 
Rating (at 450° F) (at 450° F) 





Temperature —/70°F to —70°F to +450°F 
Rating + 450°F (750° F with 
finned bonnet) 





10.0 (1” 
connections) 


Maximum Cv. 0.63 





Lift Y%” 7/16” 


Seat Area 0.038 sq. in. up to 0.601 
sq. in. 





Connections Ye”, 1%”, Y2” 4” to 1” 
N.P.T. Standard = N.P.T. 2” 
(others available) to 1” flanged 





Send for the BANTAM Catalog No. B-1 
and other technical data on 
Dahl pneumatic and hydraulic valves. 


George W. Dahl Company, Inc. 
86 Tupelo Street 


Bristol, Rhode Island 


tor temperature. A recorder records 
(1) operating current to thermal-con- 
ductivity bridge, (2) column tempera- 
ture, and (3) temperature of the 


liquid sample introduction point. A 





non-lubricated gas sample valve gives 
a high degree of reproducibility of 
analytical results.—2-page leaflet con- 
tains details.—Podbielniak Imne., 341 
East Ohio St., Chicago 11, Ill. 

Ens Seg er eee 237 or : 


MACHINE CONTROL UNIT 


New Bendix Machine Control Unit 


permits simultaneous control of 4 in- | 


dependent motions of milling machine 
from punched-tape input. A high- 


speed tape reader allows tape reading | 
of 300 lines/sec in the forward direc- | 
tion and 600 lines/see in the reverse | 


direction. Command resolution is 
0.0002” linear and 0.01° rotary. 


Bendix Aviation Corp. Industrial | 
Wyoming | 


Controls Section, 21820 
Ave., Detroit 37, Mich. 
For more informat ° 238 ; 


QUICK BNC CONNECTORS 


New line of BNC Quick-Crimp RF 
Connectors is partially pre-assembled 
before shipment into only three basic 


parts for quick assembly. They mat: 
with standard BNCs if desired. Rat- 
ing is 500 v peak. VSWR is low up 
to 10 Kmc.—Amphenol Connector Div., 
Amphenol-Borg Electronics Corp., 
1830 S. 54th Ave., Chicago 50, Jil. 

For more informatior 239 








PRECISION 
MEASUREMENT 
AT ANY 
FLOW RATE 


AMERICAN- 
WESTCOTT 


A-88& 


ORIFICE METERS 


Versatile American® Series A-88 
mercury-type orifice meters meet 
the toughest flow measurement re- 
quirements — working pressures to 
5,000 psi — interchangeable 10, 20, 
50, 100 and 200-inch ranges. Record- 
ing meters may be equipped with 
0-150° F. standard temperature ele- 
ment. Integrating meters integrate 
static and differential pressure, pro- 
viding totalized flow indications. 
Telemetering equipped meters 
transmit integrated indications to 
remote locations. 

@ Manometer body easily cleaned - 

does not affect calibration. 
@ Tamper-proof calibration — 


simple, positive adjustment of 
float lever arm length. 

@ Interchangeable ranges — 
no manifold piping changes. 

@ Teflon-packed stuffing box is 
pressure tight, nearly frictionless, 
never needs lubrication. 

® Teflon-packed pulsation dampener 
externally adjustable under 
full line pressure. 

@ Check valves give positive shut-off 
for over-range protection. 


AMERICAN’ 


METER COMPANY 


INCORPORATED (ESTABLISHED F020) 


General Offices: Philadelphia 16, Pa. 
Sales offices in principal cities 
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OPTICAL 





WHILE FIRST OPERATION 

eh ee Pagy | Process 
40 . does not depend for 
accuracy on worm, worm gears or 
index plates. It is a thoroughly 
practical, rigidly constructed tool. 


- } 


INDEXING BY A DIVIDED GLASS 

AT LAST CIRCLE AND VERNIER, FULLY 
available PROTECTED AND ENCASED, MOUNTED 

vain the ™ DIRECTLY ON SPINDLE. THUS 
agal NO INACCURACY FROM GEARING, 
ORIGINAL WEAR OR PLAY 

BUILT FOR PRODUCTION USE 

on MILLER and GRINDER 


Accuracy t5 Seconds 


Range of Scale: 
0 to 360 Degrees 





WE GUARANTEE 
EXPERT SERVICE 
ON ALL 
CARL ZEISS-JENA 
INSTRUMENTS 
AT ALL TIMES 


Get the FULL STORY of this 
OUTSTANDING SHOP and INSPECTION AID 


REQUEST CIRCULAR 


GEORGE SCHERR CO. Inc. 
COMPLETE LINE OF PRECISION INSTRUMENTS 
WEST CoasT Bnance: SCHERR-TUMICO CO. - 3337 W. Olympic Bivd. - Los Angeles 19, Cal. 
“= 200 MG LAFAYETTE STREET © NEW YORK 12, N. Y. 
e informat rele 114 on inquiry card 











POSITION 


enclosed 
Switeh 


ESCO rotary multipole SWITCH 


The ESCO Type HT 
rotary multipole switch 
provides greater versatil- 
© Panel mounting. ity in an_ enclosed-type 
switch. The switching ac- 
tion is fully enclosed in 
the molded phenolic 
structure of each section. 
A single knob controls 
the entire assembly per- 
mitting centralized con- 
trol of complex circuits. 
Write today for Bulletin 6, 


© 16 contact positions per pole. 


@ Up to ten poles, or sections. 


@ Electrical ratings—5 amperes 
125 volts a-c interrupting. 


22'/.° positive detent action. 


Contact resistance 0.001 to 
0.005 ohms (all-silver contacts). 


Can be assembled to meet 
Military specifications. 


(AD ESCO of WEYMOUTH 
eg ELECTRO iter SORE ORATION 
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FOR FAST AND 
ACCURATE 
COUNTING 


cold-cathode glow 
transfer counting 
TUBES 
up to 20,000 
counts/sec 


DELTA ENGINEERING CORP., 
When developing this high-speed Automatic 
Counting Machine, evaluated many preset 
counters. Delta decided on an electronic count 
control using Baird-Atomic Dekatron counting 
tubes. The machine can tally up to 5-million 
manufactured parts an hour with an accuracy 
of 1/10 of 1% — an application requiring the 
extreme reliability and performance gained by 
Dekatron’s more than 10 years of service. 

For full details on Dekatron glow-transfer tubes 
and patented drive circuits, write to.... 


Baird -Atomic, Inc. Vs-7 





33 UNIVERSITY RO., CAMBRIDGE 38, MASS ia tem 


Imestramentation far Refter ralysis 
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>)HEADACHES DUE T0 
PRESSURE GAUGE 


JITTERS 


CAMPBELL 


A Campbell Micro-Bean 
cures a headache ten times 
as fast as aspirin provided 
the headache is caused 

by a pressure gauge with 

a bad case of the jitters. 
Rapidly becoming the stand- 
ard pulsation dampener 

in many industries all over 
the world. 


Write for Literature - 


J. A. CAMPBELL COMPANY 
645 East Wardlow Road 
| olabsam = 1er:] ol ama OF- 1 Ih ie) gal te) 
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which you pinpoint and where you feel most concentrated effort 


should be applied. 


minutes; but you and other readers are the only persons who can 
Also, your answers will help focus attention on the control problems 


We appreciate that answering the questions below will take several 
provide the information we need. 


the questions on the card below can help guide our editorial efforts 


in those measurement and control areas of most interest to you. 


As a reader of Instruments and Control Systems, your answers to 
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HELP US TO HELP YOU 


find solutions to your more 
perplexing control problems ... 











SEND THIS CARD TODAY 





FIRST CLASS 
PERMIT No. 1441 
PITTSBURGH, PA. 














BUSINESS REPLY MAIL 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 











Postage Will Be Paid By— 


INSTRUMENTS & CONTROL SYSTEMS 
(Instruments Publishing Co., Inc.) 


845 Ridge Avenue 
Pittsburgh 12, Penna. 
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for your library ... 


DIGITAL TECHNIQUES FOR 
COMPUTATION AND CONTROL 


by Martin L. Klein, Harry C. Morgan, Milton H. Aron- 
son . . . FIRST comprehensive survey of basic digital 
techniques . . . includes basic principles, basic circuits, 
components and available commercial equipments . . 

Dynamic digital material thoroughly covered in 394 
pages, Cloth bound with dust jacket, illustrated, 54” 


AUTOMATIC CONTROL TECHNOLOGY, 
MODERN THEORY AND THEIR USEFUL- 
NESS 

edited by Gerd Mueller, for VDI/VDE-Fachgruppe 


Regelungstechnik. Includes 90 advanced papers on con- 
trol technology, as delivered in original language (Eng- 
lish, French, Russian; all Russian papers are translated 
into German; about 14 of the book is in English). 
9” x 12”. Handsome cloth binding. Printed by R. 
Oldenburg Verlag, Munich, Germany. 483 + XV pages, 
1957, 898 illustrations and 48 tables ................ $25.00 


SCIENTIFIC AND INDUSTRIAL GLASS 
BLOWING AND LABORATORY TECH- 
NIQUES 


by W. E. Barr and Victor J. Anhorn, (c1959), 380 plus 
xxvili pages. New revised, up-to-date edition covers con- 
struction in detail. Explains operating principles of all 
pieces. Includes review of history and most recent de- 


velopments. 300 illustrations . $5.00 





for only 


$4.00 


Complete Coverage 


CONTROL VALVES 
by C. S. Beard 
236 pages plus viii, numerous tables & illustrations 


Covers: Flow characteristics, mechanical features 
valve capacity, sizing, body types, 
positioners, actuators, etc. 


$2.00 


REGULATORS & RELIEF VALVES 
by C. S. Beard and F. D. Marton 
204 pages plus ix, 1959, illustrated 


. . this second of the Control Valve series covers mechan- 
ically-loaded and pneumatically-loaded pressure regulators; 
regulators for back pressure, vacuum, flow & pump discharge; 
temperature & gas regulators, safety & relief valves . . . 


$2.00 











INSTRUMENTS PUBLISHING CO., INC. 
845 RIDGE AVE., PITTSBURGH 12, PA. 
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‘Here's how modern 


self-operating 
temperature 


regulators work” 


For complete information, 
send for a free copy of 


Klipfel Bulletin 354 


“Bulb (1) is placed in tank 
or line where temperature 
needs controlling. Valve is 
installed in steam, water, 
gas or other line which 
heats or cools.’ 


‘‘Spring-loaded Klipfel 
Regulator here has double- 
seated (2), semi-balanced 
inner valve. Not for tight- 
closing applications. Klip- 
fel single-seated Regula- 
tors, however, are. Both 
types prevent overheating, 
product spoilage, equip- 
ment damage.” 


‘*Astemperature changes at 
bulb, fluid vapor pressure 
in bulb changes, too. Cap- 
illary tube transmits pres- 
sure to bellows, which in- 
stantly and smoothly 
changes valve opening and 
maintains desired temper- 
ature in system.” 


TYPICAL INSTALLATION 








Klipfel Temperature Regulators 
are completely self-actu- 
ated, either spring loaded 
or weight and lever, single 
or double-seated. They 
need no compressed air, 
electricity, water, etc. 
Direct acting types close 
as temperature rises, re- 
verse acting open; 3-way 
types, used for mixing, 
close hot water inlet and 

open cold 

water inlet 

when temper- 

ature rises. 


*Bulletin 354 describes temperature regulators and has many pages of in- 
formation you'll want to keep. Write on your letterhead for a free copy. 


HAMILTON + OHIO 


VALVES, INC. 


Automatic Temperature-and-Pressure-Regulating Valves Since 1902 


A DIVISION OF THE HAMILTON-THOMAS CORPORATION 


Float Valves » Temperature Regulators + Back Pressure Valves » Reducing Valves 
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TOPS EM All 








Comparative quality tests by one of 
America’s leading users of tubing 
proved only Precision Tubing rates ex- 
cellent in all specifications . .. yet 
Precision Tubing costs no more. 

Precision Tubing is unequalled and 
unsurpassed in quality tests of accu- 
racy, temper, straightness and round- 
ness. You are sure of extra quality in 
every size tube at regular mill prices. 
Available in sizes from .010” to 1.125” 
O.D. in copper, brass, aluminum, up to 
54" O.D. in nickel and nickel alloys, Ni- 
Span “C", phosphor bronze and nickel 
silver. In straight random lengths, coils 
or preformed shapes to specifications. 

Write for catalog and technical 
data to Dept. 9, Precision Tube Com- 
pany, Inc., North Wales, Pa. 


GET THIS NEW 
TUBING DATA 
CATALOG 





PRECISION 
TUBE 


COMPANY 


For more information circle 120 on inquiry card. 
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NEW INSTRUMENTS 
D-C AMPLIFIER 


New M-10 multipurpose chopper- 
stabilized d-c Amplifier has a current 
output proportional to a millivolt in- 
put. In connection with 0-1-ma meter- 





movement recorders it can be used to 
record inputs of 0-10 mv at an input 
impedance level of 10 megohms, reg- 
istering the outputs of strain gages, 
remote thermocouples, or other trans- 
ducers in the frequency range of 0-2 
eps. Used with a 0-l-ma or 0-100 
microammeter it becomes a 0-10-mv 
or 0-1-mv d-c VT millivoltmeter. With 
suitable shunts it can be used as a 
current or voltage amplifier. Accuracy 
is 1%, linearity is %%, and drift is 
less than 50 uv referred to the input. 
2-page bulletin gives details —Hous- 
ton Instrument Corp., 1717 Clay Ave., 
Houston 3, Texas. 


For more information circle 240 on inquiry card. 


ANNUNCIATORS 


New U-200 Universalarm Annunci- 
ators operate on either normally-open 
or normally-closed_ err-contacts. 
Twelve types of visual and audible 


sequences can be ob- 
tained at any station, such as 
automatic reset, lock-in, or ring- 
back. Sequence patterns can be al- 
tered without changing the uni- 
versal relays. Completely serviceable 
from the front, the U-200 is made 
as either an a-c or d-c system, with 
automatic warning in the event 
of power failure. An auxiliary NO 
or NC contact is available at each 
supervision station for use in external 
control, interlocking, or for remote 
annunciation. Equipped with mechan- 
ically-interlocked plug-in relays, tim- 
ers, and flashers, it is made in 105 
standard sizes with 6 to 36 indicator 
windows.—8-page Bulletin ANN/5/91 
contains details.—Electro-Mech Corp., 
55 Oak St., Norwood, N. J. 
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elemeter 


ANY VARIABLE 


from Remote Points 


1025 
Transmitter 


1090 
Receiver | 


Accurate, Fast Acting, Frequency 
Type Telemeter for Transmission 
over Wire Lines, Microwave, 
and Power Line Carrier 


The Model 1025 Tele- 
meter Transmitter con- 
verts DC mv from thermal 
converters, etc., to 10-30 


Accurate 
HIGH-SPEED cps which frequency mod- 

. ulates a built-in audio tone 
CONtINUOUS comme, AC 10 co 30 os 
Telemeter 


available. Receiver detects 

and demodulates transmit- 

for ted signal, generating a 

DC mv for operation of 

VOLTS _ recorders or indicating in- 
AMPS 


struments. Up to 45 tele- 
WATTS = meters can be multiplexed. 
VARS 


Any communication 

link, including power line 

ETC. carrier, microwave or wire 
line may be used. 

e Over-all accuracy is 1% 

1 with a response speed of 1 

Built- in second. Equipment fea- 

tures a built-in calibration 

Self- circuit for 10% and 90% 

i a receiver check, and 10 cps 

Calibrating and 30 cps transmitter 
. check. 

Circuit Any quantity which may 
be converted into a DC 
millivoltage or will oper- 
ate a slidewire may be tel- 

emetered, 

WE CAN HELP YOU 
Our Applications Department is 
ready to assist you in your control, 


telemetering or communications 
problem. Phone DEerfield 4-3100. 


Write for Technical and Application Data. 
Kadio Frequency 


LABORATORIES, INC. 
Boonton, New Jersey, U.S.A. 
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BTU METERS 


New low-priced mechanical BTU 
Meter, Model 200-MR, accounts for 
refrigeration or heating furnished by | check your 
central air conditioning systems using 
chilled or hot water, by multiplying 


a acssn’c — wd of nwa lines process instruments 


on stream with 


wd 

by flow measured by a water meter, 
connected by a flexible shaft. Two 
counters register the heat transferred 
and the water flow. Indication of dif- 
ferential temperature is provided. Any 
water volume above 0.25 gpm can be 
metered.—Product Data Sheet 200- 
MR-1 gives details.— aa ; ! 
% Model 200-MO, for process applica- ee ee apes TRANSMITTER 
tions, includes a Type A-70 orifice ay cy 

meter with flow integrator.—Product : : j 
Data Sheet 200-MO-1 gives details. — = a /., ~<a. 

American Meter Co., Mechanical Com- YA ee fo ~~, SS sensitive to pressure 
ponents Dept. 4400 Forest Lane, P.O. f changes as small as 
Box 306, Garland, Texas. . «ay a i Yh 0.01% of full scale 


For more information circle 242 on inquiry card. 


FAULT-FINDER ALARM Gai Accuracy: 0.1% of 


New Fault-Finder Alarm System, | full range 
requiring only one communications | A-755 with . 
channel ranging from a pair of wires | cover removed 
to a sub-carrier radio or microwave | 26 pounds : | Standard range: — 1 to 24 


channel, features a_ transistorized yi ” yu F P 
ring-counter scanner that monitors BIA" x 13%" x 19% p.s.i. other ranges available 


(in a basic system) up to 20 separate For complete information, write to Dept. A-124.48 














WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9,NEW JERSEY 
IN CANADA! WALLACE & TIERNAN LTD.,WARDEN AVE., TORONTO 13, ONT. 





IF IT’S , we have accurate reliable 


; eae ad | FREE means of feeding it. 
items at a scanning rate of 10 points/ ‘ ° 
sec. Special designs are available for For information about 


monitoring a larger number of items. y 

Each monitored item is represented FLOWING these dry chemical feeders 
by a switch. If the switch is open, | A : 

normal and safe operating condition- both gravimetric 


ing is indicated. If a switch is closed, 


a unique pulse is generated by the and volumetric... 
scanner-transmitter unit, and a flash- 


ing lamp, plus audible alarms, an- Write Dept. M-42.48 


nounce the off-normal condition at the 


iving-an iat it.—A pplied 
Pepe _ eigen se lig (A SCOP), WALLACE & TIERNAN INCORPORATED 


P. O. Box 44, Princeton, N. J. 25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 


For more information circle 243 on inquiry card. 











For more information on Calibrators circle 122 on inquiry card. 
For more information on Feeders circle 123 on inquiry card. 


May 1959—IJnstruments & Control Systems—Page 763 





altreasomics Cleans parts | 
mm my 


CIRCOSONIC® Multi-Purpose my, 
cleaning units pay for themselves ~ 
in quick order 
by radically cutting costs and saving labor. XQ 

They are ideal for removing excess solder flux, 
fingerprints, lint, waxes, 

polishing compounds from such parts as gears, \ 

bearings, instruments and hundreds of 

other applications. 


CIRCOSONIC units are available 

in a wide range of sizes 

to serve your every cleaning need. 

CIRCO engineers will be pleased to offer technical 
assistance and recommend the specific units 

to fit your needs. 


, i 
in seconds 


? 


with CIRCOSONIC® 
cleaners 


Send for our new booklet 
"Tips on Ultrasonic Cleaning." 


CiRCO 
w“ulhtrasonic 
Specialists in ultrasonic energy CORPORA TION 


51 TERMINAL AVENUE, CLARK, NEW JERSEY 
e 124 on inqu 


For more information cir 


ACCURACY 


in modern scientific 


instruments often depends on controlling 
the direction of light without: 


DISTORTION + DIFFRACTION 
DIFFUSION 


Consult the pioneers in evaporated 
metal coatings for: 


® first surface mirrors 
with half-wave protection 


semi-transparent mirrors 
metallic and non-metallic 


beam splitters 


optical filters 


Send for our free booklet. We have experience 

and skill to put at your service in solving your 

individual li 

, FILMS CORP. 
, New York 


Dept. M. 
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NEW_ INSTRUMENTS 
ELECTRONIC CONVEYOR SCALE 


New Belt Conveyor Scaie. utilizing 
an electrical transducer to convert in- 
stantaneous load weight into propor- 
tional voltages for continuous integra- 





tion and digital display, is adaptable 
to existing plant equipment. Scale is 
efficiently used in simple weighing 
processes, proportioning, feeding and 
physical sampling systems.—Bell 
Automation Corp., 125 College Ave., 
Rochester 7, N.Y. 


e information cir 
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OPTICAL PYROMETER 


New Auto-Optic Recording Pyrom- 
eter measures extremely high temper- 
atures with millisecond response time 
within + 20°C, and surface changes 
in temperature over an area of %” 
dia in the range of 1400°C to 3000°C. 
Monochromatic light of wavelength 
0.65 uw is focused upon an opaque plate, 
having a small opening, which admits 
the radiant energy to a phototube.— 
Aveo Res. and Advanced Dev. Div., 
201 Lowell St., Wilmington, Mass. 

For more information circle 245 on inquiry car 


READOUT FORM PRINTER 


New solenoid-operated Readout 
Form Printer, Model 1941, features a 
12-decade capacity and an automatic 
form ejector. Printing data sources 


include digital voltmeters, shaft-posi- 
tion transducers of both the decimal 
and coded types, EPUT meters, elec- 
tronic counters, step-switch banks and 
relay banks.—Clary Corp., 408 Juni- 
pero St., San Gabriel, Calif. 

rmation circle 246 on inqu 
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Type BMi—magnetic amplifier. .04 sec- 
ond minimum dark time; .04 second 
minimum light time. DPDT contacts, 
rated 10 amps. at 115 VAC, non-induc- 
tive load. 


Designed for heavy duty indus- 
trial service. Available with self- 
contained or remote heads and 
a great variety of light sources 
to meet the widest range of appli- 
cation needs. 


Type BCl 

Cad cell. .07 second mini- 
mum light time; .07 mini- 
mum dark time. SPDT con- 
tacts rated 4 amps. at J15 
VAC, non-inductive load. 
Complete catalog and supple- 
ment includes tremendous assort- 
‘ment of photoelectric equipment 
with diagrams covering a wide 
range of applications. 


Send details of your require- 
ments or write for literature. 


AUTOTRON, INC. 


BOX 72290 Danville, Il. 
Representatives in principal cities 


Type BT1 

Transitor. .04 second mini- 
mum dark time; .04 second 
minimum light time. SPOT 
contacts rated 8 amps. at 
115 VAC, non-inductive 
load. 








CAMBRIDGE 
GAMMA-RAY 
POCKET 
DOSIMETER 


This personnel monitor- 
ing instrument measures 
the cumulative exposure 
to gamma or x-rays over 
a given period of time. 
The instrument consists 
of an ionization chamber, 
a quartz fibre electrome- 
ter and a graduated scale 
and viewing system. 
The charging unit comprises a 180 volt “B” battery, 
-y €a1% volt “A” battery, a flash- 
light bulb, the well for insert- 
ing Dosimeter, and the charg- 
ing control. 


‘ 


SEND FOR BULLETIN 300 G.D. 
Cambridge also makes the 
Lindemann-Ryerson Electrometer, 


with power rectifier and portable 
projection viewer. 


CAMBRIDGE INSTRUMENT COMPANY, INC. 
3554 Grand Central Terminal, New York 17, N. Y. 


PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
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HIGH-PRECISIO 


ball & di 


MODEL 219 with 
standard control rod 
Highest accuracy and reproduc- 
ibility at lowest cost. Smooth, 
reliable operation for precise in- 
tegration and control applications 
such as flow totalization, speed 
control, strain analysis or con- 

tinuous weighing. 


ACCURACY: +0.1% 
REPRODUCIBILITY: 
+0.01% 


OUTPUT TORQUE: 3 o0z.- 
in. (higher outputs at re- 
duced accuracy) 

INPUT TORQUE: 2 o2z.-in. 
(no output load) 
CONTROL ROD: Vernier, 
rack, screw, or plain. 
Special rods designed to 
specification 

CONTROL ROD FORCE: 3 
oz. static 1 oz. dynamic 
INPUT SPEED: 0-750 rpm 
OUTPUT SPEED: Reversi- 
ble up to more than twice 
the input 


Write for complete engineering 
and applications data. 











REFLECTONE )} 
ae te car a 


THE REFLECTONE CORP. + STAMFORD, CONN. 
; , rmat 127 nquiry card 


e 128 


ELIMINATE DELAYS! 
Keep the work in your own plant. 


PORTABLE 
40-POUND 
BENCH-MODEL 106 


Famous 2 or 3-dimensional 

engraver, successfully used by 

thousands, features 5 positive, ac- 

curate pantograph ratios. Versatile ball bearing spindle 
has three speeds up to 14,000 rpm; height of pantograph 
and position of cutter are continuously adjustable; 
One copy carrier (supplied) accepts all standard 
master type sizes. 

The Model 106 has proven incomparable for 

speed and accuracy . . . yet reasonably 

priced. 

Cutter grinders, rotary tables, master 

letters, compound slides, name 

plates and all required acces- 

sories. For complete infor- 

mation, write to 


MODEL D2 
HEAVY-DUTY 
2-DIMENSIONAL 


GREEN 
INSTRUMENT 
COMPANY, INC. 


383 PUTNAM AVENUE, CAMBRIDGE 39, MASS. 
F é st e 129 : 
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QUALITY . . 


CLEAR COLORED 
HEAT RESISTING 
INSTRUMENT LENSES 





636-638 GREENWICH ST. 


POST DECITRON ELECTRONIC PRODUCTS 


Photoelectronic Controls 


Model K-1 with Miniature Photohead 

This is a general purpose photoelectric control whereby 
the interruption of a light beam in the photohead 
closes a relay which can be used to activate an 
external circuit. 


Model K-3 

The K-3 control differs from the K-1 in that the 
output relay will not energize for each interruption 
of the light beam, but only if interruptions cease. 
Can be used to detect “flow”’ stoppage. 


Model H-21-C 

The compact, long life, miniature photohead . . . ideal 
for mounting in limited space. May be furnished with 
alignment brackets to insure proper relation of light 


source and receiver. 





ELECTRONIC PRODUCTS DIVISION 


Post Machinery Co. | 159 Elliott St., Beverly, Mass. 


For more information circle 130 on inquiry card. 
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Established 1847 


OVER 100 YEARS . . PROGRESS 


Glas4 ° ee ALL TYPES 


PRECISION EXECUTION 


For instrument dials and other industrial 
and technical uses 
SAFETY TEMPERED 
MALTESE NON-REFLECTING GLASS 
PILOT LIGHT LENSES 


“EVABRITE” FIRST SURFACE MIRRORS — 
High reflecting hard metal coatings—direct reflec- 
tion without parallax. 

“EVALAST” Mirrors—silver backing protected 
by electroplating of copper—Eliminates deteri- 
oration through moisture, etc. Conforms to Gov- 
ernment specifications. 


We solicit your glass and mirror specifications for quotation 


SEMON BACHE & COMPANY 


NEW YORK 14, N. Y. 
For New York—WaAftkins 4-212! 
For New Jersey—MArket 4-5328 


For more information circle 131 on inquiry card. 
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FLOW INTEGRATOR 


New MPT-53 Flow Integrator 
translates the vertical motion of a 
rotameter metering float into a rotary 
motion. Integration is accomplished 


photoelectrically. Flow rate is indi- 
cated on a 4-14” indicating scale and 
is totalized every three seconds on a 
6-digit counter.—12-page Bulletin 
#170 contains details—Brooks Ro- 
tameter Co., P. O. Box 432, Lansdale, 
Penna. 

rcle 247 on inquiry card 


For more information 


MAGNETIC RECORDING TAPE 


New Magnetic Recording Tape fea- 
tures absolutely flat frequency re- 
sponse throughout the entire audio 
spectrum, high sensitivity and high 
signal-to-noise ratio. Available in 
gauges of ™% mil to 50 mil, in un- 
spliced lengths up to 7200 ft, and in 
widths from ¥” to 15”.—American 
Recording Tape Corp., 6363 Wilshire 
Blvd., Los Angeles 48, Calif. 


For more information circle 248 on inquiry card 


ENVIRONMENTAL TEST 
CHAMBER 


New portable Environmental Test 
Chamber, the Conrad Temp. Rac 19, 
is self-contained and fits into a stand- 
ard 19” wide relay rack. Supplied 


with indicating controller, it features 
forced-air circulator, electric heating, 
and direct refrigeration with patented 
Conrad Cascade F-13-F-22 system.— 
Conrad, Inc., Conrad Square, Holland, 
Mich. 


For more infromation circle 249 on inquiry card. 








LIQUID-LEVEL SWITCH 


New miniature Sensing Element for 
low-boiling-point fluids (cryogenic 
applications) forms a liquid-level 
switching system in combination with 
an external miniaturized control unit. 
The miniature sensing element is sen- 
sitive to the presence or absence of 
liquid and is installed in the tank to 


be monitored. No current is applied 
to the barium titanate transducer 
which is completely spark-proof. The 
miniaturized control unit, which is in- 
stalled remotely from the monitored 
tank, consists of a transistor oscillator 
and a relay. Sensing accuracy is 
+ 1/64” and is not affected by vapor, 
foam, clinging droplets, or the viscos- 
ity and dielectric constant of the moni- 
tored liquid. Response time of the sys- 
tem is 25 msec max.—Acoustica As- 
sociates, Inc., 26 Windsor Ave., Mine- 
O06, Ei, Bay Ns 2 
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SPEED CONTROL 


with 
THE HASLER INDICATOR 


OR mee eee 


Chronometric Tachometer 
with separate reset button 
for cumulative readings 
Accurate: Average '/4 of 1% of true 
speed through life 

Automatic 
Durable 
Non-Magnetic 
Weight, 7% oz. 
Type A 0—20,000 R.P.M. 
or O— 6,000 F.P.M. 
TYPE B O— 2,000 R.P.M. 
or0— 600 F.P.M. 


Shipment within five days from 
stock 


HASLER-TEL CO., INC. 
28 Vesey St., New York 7, N. Y. 
U. S. Distributors for 
Hasler Speed Indicators since 1919 
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A scanning: printer that 
operates ‘from’ logical levels of both 
decimal and coded information! 


mation circie 


May 1959 


Here at last is a fast, versatile scanning printer 
that draws negligible power from data sources. 
This unique feature allows the Clary Model 
1961 printer to be used in systems that have 
no contact closures...lets it operate directly 
from logical levels of circuitry —from both 
decimal and coded data sources. 





/n addition, the Clary Scanning Printer... 
prints 3 lines per second with a capacity of 
12 digits per line @ has an electrical selector 
that color prints in black and red @ comes 
with a manual input keyboard as standard 
equipment @ has fewer moving parts...insures 
reliability. 

For more information on the Clary Model 1961 
Scanning Printer, write today for Engineering 
Bulletin No. S-111. 


Clary Corporation 


Electronics Division 
San Gabrie ‘i California 
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NEW INSTRUMENTS 


H ANDY ACCESSORIES | ENVIRONMENTAL CHAMBERS 


New vertical Hot-Cold-Humidity 
Chambers use dry ice in compartment 


for Graphic Instruments | located under the test chamber. Range 


is —90° to +240°F (and up to 425° 
me, 





F, if desired) ; humidity ranges from 


Split-core current trans- 

Chart Inspector formers are made in 5 

Model D, Portable, 7-range This handy device makes it easy to frame sizes. Ranges from 

Current Transformer, Bul- inspect and make notes on E-A record 25 to 6000 amperes pri- 
letin 155A charts. Catalog Section 80. mary. Bulletin 255A. 





Other Accessories to Make Recording Easier 


Ammeter and Wattmeter shunts, Kva-Kvar phase-shifting transformers, double potential and 
isolating transformers, step-up potential transformers, chronograph pens, binding posts, 
carrying cases, quick connectors, cable clamps—all are described in Catalog Section 80. 


Ask for Bulletins 155A, 255A and Catalog Section 80 ; 7 
20% to 95% easily can be obtained. 


Other features are an interior cham- 
ber fan to insure even temperature 
within the chamber, a circulating fan, 
T h e E ST E R L | N E : A N G U S C om p an - | nc. easily adjustable dry bulb and wet 


Pioneers in the Manufacture of Graphic Instruments bulb thermostats, and two heat con- 


Dept. G, P. O. Box 596, INDIANAPOLIS 6, INDIANA trol.—Development Engineering Co., 
Ine., 9 Cross St., Norwalk, Conn. 


For more informatic e 134 on inquiry card. 
PRESET ELECTRONIC COUNTER 


New transistorized Model 37 
Counter is for use (1) as a preset 


counter for counting, batching and 


: sorting applications, (2) as a rate di- 

Fe ? vider and variable-pulse-rate gener- 

: ae ator and (3) as a variable-pulse de- 

i ad at” ; poeta lay unit. Count range is 1 to 10,000 
i ' : at counting rates up to 100 ke.—CK 

. i Components, Inc., 101 Morse St., 


WITH TLI’s NEW « Watertown, Mass. 


For more information circle 252 on ing 


I U L S$ E . HIGH-SPEED MULTIPLEXER 
r i , ; New high-speed Multiplexer, Model 
: : 115, completely self-contained with 
MODEL P1244 $18950° ‘ power supply, features transistorized 


plug-in units. Maximum rate of multi- 
WHAT IT IS — HOW IT WORKS — 


plexing is 20,000 samples/sec, ten 
- + + @ paired trigger generator Delay controls position gates which e..... Fe) @ ® 
with fixed and delayed pulses. coject desired pulse from 100ke oveseneces 5 
. eeenve eae . * 
je eee 8 © @- & 


Combination of counters and digi- . 
rystal trolled I h 
tal dial provides direct reading ee eee ee Oe 4 as > * 3° 


delay to 9,999.99 microseconds 


Product Representatives in Most Principal Cities 


ara 


avoid jitter inherent in delay cir- 
accurate to better than 0.01 micro- ‘S¥its. Phantastron circuit provides 
second. Note that this instrument Vernier control between 10 micro- separate channels can be sampled at 
is a full size module of the TLI second pulses. Jitter less than a rate of 2,000 samples/seec per chan- 
Modular Instrumentation System. 0.001 microsecond. nel. The unit can be driven either ex- 
ternally or internally. The number 
Incorporates design of Hazel- ruil wpecthentions sad of channels, the frame rate and sam- 
Ho eer agg Ring Ma = pen 1 sap lgmaa gm ple rate, are crystal controlled, and 
Equipment. Bulletin WC-8. | can be selected by rotary switches lo- 
Sf Lk; cated on the front panel of the multi- 
TELETRONICS LA sie) a wael ad ty i plexer. Digital Instrument Labs., 152 
’ Cc." South Atlantic Blvd., Los Angeles 22, 
54 KINKLE STREET “Se 
WESTBURY, L. 1., N. Y. ieee 253 
For e information circle 135 on inquiry card. 
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CIRCULAR-CHART RECORDERS 


New circular-chart Recorder-Con- 
trollers, with either electric or pneu- 
matic controls, feature the recently- 
developed D-Pak constant-voltage sup- 
ply unit (which eliminates batteries, 
standard cells, and standardizing 
mechanisms in potentiometers) ; inter- 
changeable slide-wires; easy replace- 
able range standards; plug-in ampli- 
fiers; universal mountings; and re- 


cessed indicator pointers to facilitate 
chart replacements. Pneumatic con- 
trols—in Models 6836 (potentiometer) 
and 6856 (Wheatstone bridge)—are 
available with all modes: (Proportion- 
al band adjustability is 2 to 300%). 
Electric controls—in Models 6833 (po- 
tentiometer) and 6853 (Wheatstone 
bridge)—are available as contact 
type (two-position or three-position) 
and proportioning control with 5, 10, 
or 20% proportional band. Accuracy 
is + 0.25% of span, or 0.025 mv. Full- 
scale response time is 5, 10, and 20 
sec. Standard chart speeds are 7 
days, 48, 24, 12, 8, 4, or 1 hour/rev.-— 
Daystrom-Weston Industrial Div. of 
Daystrom, Inc., 614 Frelinghuysen 
Ave., Newark 12, N. J. 

E r Nore nformat e 254 


DUAL-BEAM OSCILLOSCOPE 


New Type 411 Dual-Beam Oscillo- 
scope plots two dynamic functions 
against one another, or either of the 


two functions simultaneously against 
time. Outputs from the majority of 
transducers can be displayed without 
preamplification.—Allen B. Du Mont 
Labs., Ine., 750 Bloomfield Ave., Clif 
ton, N. eR 
F f e 255 


Still hitched to 


a 


Boost volume... 
assure quality... 
control costs 


Tubeless Strip-Chart 
Potentiometer Recorders 


opeeeerany 





Transistorized, these precise instruments avoid all the notori- 
ous tube-troubles. Needing no warm-up, adjustment, replace- 
ment of tubes or repair of their circuitry, Marksman recorders 
permit immediate and continuous operation ...so increase pro- 
duction. 


Accurate within 1/5th of 1%, they also include several special 
features which provide for more user-convenience and con- 
sistent quality-control. Users in many lines report Marksman 
recorders involve less operational cost, as well as reducing 
waste of other factors. 


Let our world-wide service help on your own job. Phone your 
West consultant (see Yellow pages) or write Chicago office 
for Bulletin M. 


Tl th ee 
Cc 


ORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 


FACTORY AND GENERAL OFFICES: 


4351 W. MONTROSE, CHICAGO 41, ILL. the trend is to WEST 


BRITISH SUBSIDIARY 
WEST INSTRUMENT, LTD. 
52 Regent St., Brighton 1, Sussex 
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5 mc Data 


Harvey-Wells 


Bloc ~- Data-Pac 


Versatile, High-Speed digital building blocks for data 
handling, data conversion systems . . . special purpose 
counters . . . process control and automation. . . lab- 
oratory research and test equipment. 


NMR instrumentation, electromagnets and power supplies, 
error signal comparator . . . digital components. 


HARVEY-WELLS ELECTRONICS, INC. 
Research and Development Division 
5168 WASHINGTON ST., WEST ROXBURY 32, MASS. 





For more information cir 
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The Computer Handbook 


edited by M. H. Aronson. A clear intro 
juction to the entire field of electronic 

mputers and data processors. Presen- 
tations by facturers at 
the Second Paper 


bound $2.00 


computer manufa 
Computer cr 


12 pages, 1956 


100 Electronic Circuits 
by M 


ers amplifiers 
iits, phase shifter 
circuit component values and response 


Paper, 180 paae: $2.00 


H. Aronson and C. F. Kezer... 
oscillators, pulse cir- 
, etc. Complete with 


wecifications 





ELECTRONICS BOOKS 


Strain Gage Instrumentation 
edited by Aron 


n and Nelson. " aa 
practical text . cov 


ers fundamentals 
typical applica- 
rveys typical commercia 
h use or are with 
110 pages, illus 
mpany, author, and 


$2.00 


INSTRUMENTS PUBLISHING CO. 
845 RIDGE AVENUE 
PITTSBURGH 12, PENNA. 


used 


"Paper 











TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 
SEND FOR BULLETINS 











UEHLING INSTRUMENT CO. 


Also gauges for: 


Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 


Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


470 GETTY AVE., 
PATERSON,N. J. 
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NEW INSTRUMENTS 
STRAIN INDICATOR 


New LC-261 automatic Strain Indi- 
cator features the resolution 
(0.005%), linearity (0.02%), repeata- 
bility (0.01%), and absolute accuracy 
(0.05%) required of a precision stand- 
ard for calibration and linearity test- 














eee 
® arrears? OO 


ing of high-quality strain-gage trans- 
ducers. Instrument calibration is con- 
tinuously adjustable from 1 to 15 
mv/v and is independent of input and 
output impedance within the range of 
60 to 1000 ohms.—Bulletin 105 con- 
tains details.——Bytrex Corp., 294 
Centre St., Newton 58, Mass. 


For more information circle 256 on inquiry card. 


PROGRAMMING SYSTEM 


New POGO system (Program Opti- 
mizer for G-15 Operations) automati- 
cally rewrites instructions fed into the 
computer in its own machine language 
and punches it into paper tape. Data 
are handled in decimal form, with 
numbers of seven digits, positive or 
negative.—2-page Bulletin AR-118 
gives details—Bendix Computer Div., 
5630 Arbor Vitae St., Los Angeles 45, 
Calif. 


For more informat 


ANALOG COMPUTER 


New Dian 120, a 120-amplifier Com- 
puter, stresses high precision and re- 
liability. Amplifier has low drift (25 


on circle 257 on inquiry card 


uv), grid current is less than 30 u- 
pwamps and noise is 0.25 mv. The Dian 
120 is offered for sale or for lease.— 
Dian Laboratories, Inc., 611 Broad- 
way, New York 12, N. Y. 
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PRIMARY PRESSURE STANDARD 


New Pneumatic Gage Tester for use 
as an accurate primary standard in 
gaging and calibrating of all pressure 
instruments features an unusual 


range of pressures with provision for 
any pressure-reference between 0 psia 
and 500 psig, and accuracy of 0.015% 
of full scale——Dynametrics Corp., 
Northwest Industrial Park, Burling- 
ton, Mass. 


For more information c 


ELECTRONIC TACHOMETER 


New Dynacounter Digital Tachom- 
eter covers the range of engine speeds 
from 1/5 rpm to 50,000 rpm; reads 
speed to one revolution in 1/10 sec. 


ircle 259 


within 10 rpm in 1/100 see, at all 
speeds. By using low-torque gearless 
Rotopulser, 20 to 20,000 rpm con be 
measured without any operating ad- 
justments. Has in-line “Nixie” digital 
readout with cold-cathode decade 
counter tubes optional. Display time: 
1/10 to 5 see and hold; sensitivity: 1 
mv rms.—Dynapar Corp., 5150 Church 
St., Skokie, Ill. 


For more informati 


PHOTOGRAPHIC PAPERS 


New Kodak Linagraph Recording 
Papers have a relative tungsten speed 
of 100 (Linagraph 77) and 20 (Lina- 
graph 44), respectively. Both feature 
(1) simplicity (because they do every- 
thing formerly required by several 
papers), (2) emulsions coated on a 
specially-treated paper base for maxi- 
mum strength, durability, and trace 
reproducibility. Traces are sharp, 
black and readable throughout. The 
papers are available in all width and 
maximum lengths to fit every oscillo- 
graph.—Eastman Kodak Co., Photo 
Recording Methods Sales Div., Roch- 
ester 4, N.Y. 


For more information c 


rcle 260 on inquiry card. 
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New Temperature Standard 


TRANS-SONICS 


TM 


EQUIPHASE CELL 


REMOVABLE 
COVER 








assures accuracy 


STAINLESS 

STEEL 

JACKET 
Sma 


of thermometer 

















Wy) 


Equiphase Cell shown 


calibrations 


INSULATION 
bei 











with cover on. 


The above photograph shows how an Equiphase Cell is used to assure accuracy 
in calibrating platinum resistance thermometers. Various types of platinum ther- 
mometers (1) to be calibrated are immersed in an ice bath (2). The temperature of 
the ice bath is continuously monitored by a special platinum thermometer (3) used 
as the working standard. Accuracy of the working standard is assured by periodic 
checking against the reference temperature established by the Equiphase Cell (4) 

In the Equiphase Cell, pure water is partially frozen in an evacuated and non- 
contaminable sealed glass system to establish the triple-point-of-water (ice, water, 
and water-vapor at 4.58 mm Hg). By definition the triple-point-of-water is a fun- 
damental fixed point at exactly 0.0100C on the International Temperature Scale 
Equiphase Cells, meeting these exacting requirements,are now available in a con- 
venient easy-to-use package complete with instruction booklet. Write for Equiphase 
Cell Technical Bulletin to Trans-Sonics, Inc., Dept. 19, Burlington, Massachusetts. 


TRANS-SONICS 


e 140 
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Manufacturers of Scales, Force Measuring Instruments and Precision Springs Since 1835 


Page 77 


it’s the shin = counts 


CHATILLON 


COMPRESSION 
SPRINGS 


Available in practically 
all sizes and capacities 


Chatillon’s compression springs with calibrated shims—an original 
Chatillon development—perform so accurately, they are specified In 
the precision instruments of leading manufacturers: e.g.: General Elec- 
tric (ordnance equipment), Bendix (pressure transmitters), Chandler- 
Evans (aircraft carburetors). Shims brazed on the end coils of this 
spring maintain constant number of active coils during compression, 
thereby insuring constant rate. Straight line relationship between load 
and deflection is considerably improved. This great increase in accu- 
racy, costs no more! Chatillon compression springs are available in 
Iso-Elastic* (Chatillon's own temperature-compensated ailoy) or other 
spring alloys. Chatillon also manufactures Spiral, Torsion and Form 
Springs in Iso-Elastic and conventional alloys. 


Have Chatillon's Spring Division show you how easily you may improve 


the accuracy of your instruments. Write for engineering bulletins, 
"U.S.A. Pat. No, 2174178 


JOHN CHATILLON & SONS. 


85 CLIFF STREET, NEW YORK 38, N.Y. 


e 141 on inquiry card. 
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DIGITAL VOLTMETER 


New all-electronic Digital Volt- 
meter, Model 8409, capable of making 
50 measurements/sec, features totally 
transistorized logic circuits; + 1 digit 


accuracy; automatic polarity; auto- 
matic, manual and remote ranging; 
1,000 megohm input impedance; BCD 
and decimal output; direct printer op- 
eration; provision for external refer- 
ence voltage; and modular construc- 
tion throughsut.—Electro Instru- 
ments, Inc., 3540 Aero Court, San 
Diego 11, Calif. 

For more information circle 262 on 


COMPRESSED-GAS CONDENSER 


New imported Hartmann & Braun 
Lossfree Compressed-Gas Condensers, 
designed for filling of nitrogen or car- 
bon dioxide (working pressure 200 
psi), feature a screened low-voltage 
electrode, and are manufactured in 4 


sizes: 120 kv, 250 kv, 500 kv and 800 
kv. The pressure unit consists of a 
gas-tight compressed bakelized tube. 
They are used for high-tension-loss 
angle-measuring bridges as standard 
capacities for measuring the dielectric 
loss factor of condensers, cables, in- 
sulators, bushings, etc.; also for mea- 
suring the capacity and the dielectric 
constant of insulation materials and 
high tension equipment.—8-page 
Booklet EM24-2e gives details.— 
EPIC, Inc., 154 Nassau St., New York 
$8, N. Y. 

For more formati ircle 263 


TEMPERATURE MONITORING 
SYSTEM 


New thermistor-type Temperature 
Monitoring System, capable of moni- 
toring a virtually unlimited number 
of points continuously without scan- 
ning, features modular construction 
and solid-state components. Applica- 
tions include monitoring bearing tem- 
peratures in generators, turbines, 
pumps and other rotating equipment; 





as well as temperature protection for 
processes, processing equipment, pipe- 
lines, and all types of industrial in- 
stallations. Range is from —25 to 
+ 600°F. For normal applications a 


transistorized amplifier is furnished. 
For applications under extraordinary 
service conditions, a hermetically- 
sealed magnetic amplifier can be sup- 
plied optionally.—Fenwal Incorpo- 
rated, Ashland, Mass. 
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DIGITAL LINEAR POSITIONER 


New Digital Positioner, requiring 
no servo-components or follow-up sys- 
tems, can be employed in combination 
with recording controllers, analog, 
computers, digital computers, or 
simple manual remote control stations. 
Control principle: A nominal number 
of control stage cylinders are em- 
ployed with each cylinder stroke, pro- 
portioned to conform to the binary 
progression. By programming (se- 
quencing or selecting) each cylinder 
to operate conforming with the binary 
progression, extremely precise incre- 
mental control is obtained.—Ferguson, 
Hille & Associates, Inc., 542 South 
Dearborn St., Chicago 5, Ill. 

For more informat e 265 


MINIATURE JEWEL NUTS 


New brass or aluminum Miniature 
Nuts (called “jewel” nuts because of 
their size and accuracy) are supplied 
to customers’ specifications with stand- 
ard or special threads (No. 0 and larg- 
er) in diameters as small as %” hex, 


tapped square with faces, countersunk 
on both sides, burrless, degreased, in 
either single or double-chamfered 
styles and special shapes. Lengths and 
diameters are held to +0.000” and 
~—1.005”, which are closer tolerances 
than the American Standard B18.2- 
1955 specs. Illustrated is a typical ap- 
plication in the Model 631 VTVM- 
VOM testing instrument by Triplett 
Electrical Instrument Co.—Fischer 
Special Mfg. Co., 498 Morgan Ave., 
Cincinnati 6, Ohio. 

For more informatior rcle 266 


RUGGED anc MALL AN 4 


New! 
TRANSIST TORIZED 


A. W. HAYDON COMPANY'S 
TRANSISTORIZED SUB-MINIATURE 
ELECTRONIC TIME DELAY RELAYS! 


SAVE SPACE AND WEIGHT! 


Miniature Sub-Miniature 
eries Series 
Cross Section I%e'* x 12Y9" 3Y%aq"* x He" 
Length 24" long 2" long 
Weight 6 ounces 3 ounces 


Bulletin Bulletin 
WRITE FOR: AWH TD-503 AWH TD-504 





TEST-PROVED PERFORMANCE! 


High Temperature: 125°C (250°F) 

Vibration: 2000 CPS at 15 g 

Contact arrangements up to 4 pole double throw 

Unique transistorized R.C. time constant network 

Time Delays from 50 MS to 120 seconds. Longer Delays available 
Hermetically sealed housings 


= WRIAYDON Gompany 


gue vor ELM STREET, WATERBURY 20, CONNECTICUT 


esign and Manufacture of Electro-Mechanical Timing Devices 


See us in Booths 2702-2704 at the 1959 IRE Show. 


For more informatior 





LAMINATED & SOLID GLASS 


FILTERS 


INDUSTRIAL * SCIENTIFIC 
* PHOTOGRAPHIC 


PRECISION OPTICS 


WINDOWS * PRISMS 
* WEDGES 


S 
iy Sea Water Depth 


wrcor - rveex — quant? PRESSURE. 
PRECISION TRANSDUCERS 


HOLE DRILLING 
Sonar Ge) Submarine _—<lbet. 


TOLERANCES TO .0001” 
Torpedo Applications DC———) 








PRECISION EDGING 
SAWING, MACHINING 
ON ALL TYPES OF GLASS 


& CERAMICS sw Input: sea water pressure 





Output: volts, a-c or d-c 


2 
PRECISION ‘ 
rr w Hermetically sealed case 
s 


OPTICAL MACHINING 


METAL LENS MOUNTS 
* BARRELS « EYEPIECES 


Patented angle-wipe 
potentiometer . 


1000-hour service life 
Write for 
Filter Ranges: 0-50 to 0-7500 feet 


(ore) BRYAT 


Curve 
LABORATORIES, INC. 


Catalog. 
364 Glenwood Av e Faust Oranpe, NJ 








vox TIFFEN OPTICAL CO. 
eany INDUSTRIAL DIVISION 


ne Jane St., Roslyn Heights, L.!.,N.Y. 





ard For more information circle 144 or 
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select either type 


but select... 


Uniflow 


air operated Saunders pctent type 
control valves 


In chemical, slurry, water treating and 
high vacuum installations, UNIFLOW 
Valves are fast becoming most popular be- 
cause not only are they low in cost, but 
highest quality requirements are met and 
maintained. 


Uniflow Air Operated Control Valves 
employ Saunders patent valve fea- 
tures—the valve that requires no 
stuffing box or stem packing. 


Why not learn 
how you can fill 
your difficult 
control valve 
needs quickly— 
economically. 


without positioner 


WRITE FOR BULLETIN 114R 
UNIFLOW VALVE CORPORATION 


19 Quine St. 


Cranford, New Jersey 
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TURNTABLE 
DEGAUSSER 


semi-automatic — total erasure 


for all instrumentation tapes 
and magnetic films 


The MAGNASYNC Model A-937 DEGAUSSER 
features a predetermined 20-second timed 
cycle that completely eliminates g k. 
The pushbutton-controlied motor-driven turn- 
table insures fast and complete bulk erasure 
and eliminates noise patterns which are gen- 
erated by irregular rotational motion. 
$159.50 





Model M-937 MANUAL DEGAUSSER — smooth, 
free-wheeling turntable, will not damage 
edges of instrumentation tapes or films... 

$119.50 


Medel G-936 CONVENTIONAL DEGAUSSER — an 
effective bulk eraser economically priced... 
$69.50 


immediate delivery 


Co =z) MAGNASYNC 
Manufacturing Co., Ltd. 


5542 Satsuma Aye., North Hollywood, California 





UNEXCELLED 
ACCURACY 





the universal 


PYRO 
SURFACE 
PYROMETER 


Gives precise sur- 
face, sub-surface tem- 
peratures instantly. 
Light-weight, rugged. 
Standard single and 
double ranges from 
0-300°F to 0-1500°F. 
Also sub-zero and 
special ranges. 


Send for FREE catalog No. 168. 


PY ROMETER woe" 


BERGENFIELD 4, NEW JERSEY 





DIGITAL SERVO INDICATOR 


New Model 143 Digital Servo Indi- 
cator, based on a continuous null-bal- 
ance servo system, indicates quickly 
and accurately forces, fluid flow, 
weights, or rpms which can be con- 
verted into a-c or d-c millivolts. Also 
facilitates measurement of any linear 


variable where values change through- 
out a wide range and where precise, 
fast evaluation and good resolution 
are vitally important. Typical applica- 
tions are the measurement of fuel 
flows and thrusts of jet engines on 
static test stands——Two 2-page bul- 
letins (D-103 and D-104) give details. 
—Gilmore Industries, Inc., 13015 
Woodland Ave., Cleveland 20, Ohio. 


For more information circle 267 on 


THERMO-REGULATORS 


New Red-Top Thermo-Regulators 
are adjustable mercury-to-tungsten 
thermostats, operating within 
+0.05°F over range from —38°F to 


iis  —- => 


+350°F. Two types are available: 
No. 7530 with a range of 75°F to 
350°F for heating cycles; and No. 
7540 with a range of —35°F to +70° 
F for cooling cycles. Approximately 
11” long, they have a %” dia stem.— 
H-B Instrument Co., American & 
Bristol Sts., Phila, 40, Pa. 


For more information circle 268 on inquiry card. 
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PROJECTION-TYPE READOUT 


New Series 80,000 In-Line Display 
(approximately four times the size of 
the company’s standard unit) fea- 
tures three lenses (two condensing 
lenses plus one projection lens). Thus 
the entire viewing screen is illumi- 
nated. Size of the digit or character 
displayed is 3-%” high by 2” wide. 


For more information circle 146 on inquiry card. For more information circle 147 on inquiry card. 
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Other features include single-plane 
in-line presentation and no moving 
parts.—Industrial Electronic Engi- 
neers Inc., 3973 Lankershim Blvwd., 
North Hollywood, Calif. 


For more information circle 269 on inquiry card. 


COMMERCIAL PROGRAMMERS 


New series of electrical Program- 
mers offers versatility in solving com- 
plex electrical switching problems for 
vending machines, appliances, automa- 
tion controls, industrial programming, 
advertising displays, and numerous 


we 
other applications. Design includes: 
from one to eight SPDT snap-action 
switches; wide range of cycling times 
(from 80 sec to 24 hours/cycle) ; and 
quick-connect terminals to facilitate 
rapid installation.—2-page Bulletin 
AWH RC-202 contains full specifica- 
tions —A. W. Haydon Co., 232 N. Elm 
St., Waterbury 20, Conn. 
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DISSOLVED-OXYGEN ANALYZER 


New Oxygen Analyzer, utilizing the 
unique property of thallium of being 
extremely reactive with traces of oxy- 
gen and at the same time being inert 
to water, consists of a mixed bed de- 
mineralizer cartridge and a packed 
column of pure thallium. The elec- 


trical conductivity of the water is 
measured before and after the thal- 
lium column, the water sample being 
first passed through the mixed-bed de- 
mineralizer.—Industrial Instruments 
Inc., 89 Commerce Road, Cedar Grove, 
N. J. 
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MOST MAJOR U.S. POWER 
PRODUCERS REDUCE COSTS 
with PANALARM ANNUNCIATORS 


MAXIMUM INFORMATION on all process variables . . . the result 
of 10 years system engineering by Panalarm and major power producers. 
That’s why Universal Series 50 is the power industry’s most informative 
annunciator. Trouble anywhere is signalled instantly—dSefore it can 
grow big and expensive. “Off-normals” are pinpointed instantly, 
accurately for fast remedial action, reducing costly “outage” losses. 


Economical, highly flexible design facilitates system expansion. Can 
be simply adapted to your exact requirement, avoiding costly custom 
designing. Proven components—e.g., almost 1,000,000 dependable 
Panalarm developed relays have been used in Panalarm annunciators. 


Ask your nearby Panalarm sales engineer to show you why Universal 
Series 50 is the power industry’s No. 1 annunciator choice . . . how its 
adaptablility and reliability can help increase your profits... by pro- 
ducing maximum information and reducing costly “outages.” No 
obligation, of course. 


Write for Catalog 100 B today. 


DIVISION OF 


PANELLIT, INC. 


7401 NORTH HAMLIN AVENUE «+ SKOKIE, ILLINOIS 


For more information circle 148 on inquiry card. 
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INSTRUMENT AIR 


Clean Dry Air Supply Will Reduce 
Production Down-Time... Instrument 
Maintenance... 

Wet, dirty compressed air has no place in 
the process industries. In instrument air 
supply lines it can cause havoc. Whether 
it be motor air in a control circuit or 
supply air to the control panel, absolutely 
clean dry air is vital. Moisture elimination 
is the major consideration in providing 
suitable air for instrument and control 
systems. 


NEW INSTRUMENTS 





BALL VALVE 


New 3000-psi Flo-Ball Valve with 
zero leakage and one quarter turn 
positive opening and shut-off can re- 
place conventional needle valve. De- 


eet 





Since most plant compressors in use today | 
are oil lubricated, a finite amount of oil is | 
present with the water vapor in the dis- | 


charge. This carry-over condenses as an 


oil-water emulsion which often causes | 


serious fouling of instrument components. 
To eliminate this oil-moisture condensate 
in the air lines, it is necessary to remove it 
before it reaches the distribution system. 
This is done by cooling the air before the 
receiver. It is advisable to cool well below 
the ambient conditions to provide the 
lowest possible humidity at the instru- 
ment panel or control units. 


Two Stage System Design for Economy 
The ideal method to achieve high quality 
air is a two-step operation. 

1—An Adams Aftercooler . . . providing 
2° F. cooling . . . and Cyclone Separator 
installed between the compressor and 
receiver to remove the bulk of moisture 
carry-over. 

2.— A chemical dryer installed down 
stream to provide the polishing action 
fiecessary for the desired minimum 
humidity. 

Thus, the bulk of water .. . 90%... is 
removed by the Aftercooler-Separator 
using plant water for cooling. A minimum 
moisture load is then left to be removed 
by more expensive methods. Under 
normal circumstances, all of the oil 
present in the compressor discharge will 
be removed in the Aftercooler-Separator. 
Fouling of the chemical unit is then 
virtually eliminated. 

Poro-Stone Air Filter at Panel 

Provides Dirt-Free Control Air... 


In spite of the efficiency of the Adams | 
Aftercooler and Separator, there still will | 


be some dust and dirt present in the 
instrument air system. That’s why it is 
advisable to install an Adams Poro-Stone 
Air Filter in the line just before the 
control panel. 

Separation by the Adams unit is in two 
stages — centrifugal and diffusion. Centri- 
fugal force throws the foreign matter to 
the walls of the filter body where it is 
trapped in slots and drained. Remaining 
particulate matter is removed as the air 
passes through the pores of the Poro- 
Stone element. 

This final protection for your instruments 
will minimize control system failures and 
process down-time. Instrument mainten- 
ance will be sharply reduced. 


Literature Will Help Air System Design 
For further information on how the com- 
plete line of Adams air equipment can 
help you provide a foolproof instrument 
air supply, write today for your copy of 
Bulletin No. 712 on Aftercoolers and 
Separators and Bulletin No. 117 on Poro- 
Stone Air Filters to the R. P. Adams 
Company, Inc., 265 East Park Drive, 
Buffalo 17, New York. 
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For more information 


|signed for panel-, bracket-, or line- 
mounting, the valve takes a variety 


through flow; and self-lubricating, 
self-lapping and_ self-wiping char- 
acteristics.——Hydromatics, Inc., 70 
Okner Parkway, Livingston, N. J. 

circle 272 on inquir 


For more information 


LIQUID-LEVEL CONTROL 


New Model KT Tandem Control for 
two electrical signals (at high and 
low level) is made with explosion- 
proof housing, and offers the advan- 


y card 


tages of a float-operated control. Also 
available for external installation 
when ordered with float chamber.— 
Jo-Bell Products, Inc., 5456 West 
111th St., Oak Lawn, Ill. 

For m . rcle 273 on i 


PHOTO-MANOMETER 


New Photo-Manometer with 25 in- 
| dicating tubes of 50” range, permits 
| photographic records of 25 simulta- 
neous pressure readings. Of 5 wells at 


ore information 








| the rear, each serves a group of 5 ad- 
jacent tubes. Maximum working pres- 
| sure is 350 psig. Tubes and scales (of 


| translucent plastic with opaque gradu- | 


| ations in inches and tenths) are even- 
| ly lighted from the rear by fluores- 


| cent lamps inside the steel cabinet.— | 
712, | 


| King Engineering Corp., Box 
Ann Arbor, Mich. 


For more information 
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of end fittings. Features are straight- | 


You Get 


COMPLETE 
PROTECTION 


JERGUSON 
TRUSCALE 


Remote Reading 


GAGES 


Truscale shows 
ACCURATE 
Liquid Level 

(to "2 of 1% of scale) 
and 
REPEATS, REPEATS, 
REPEATS, REPEATS, 
REPEATS, REPEATS, 

in up to6 

auxiliary locations 
with Truscale 
Repeaters (miniature 
copies of Truscale) 


Repeater 


Convex Scale . . . full 
180° visibility. 

Get complete protection for 
your valuable boilers and 
tanks. Ask for Truscale Cat- 
alog showing Standard, In- 
clined and Red Flasher 
Truscales in all WSP. 


Gages and Volves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


Bailey Meters & Controls, Ltd., London, Eng. 
Controle Bailey, Paris, France 
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ULTRA-SONIC 
PRIMARY PHASE 
STANDARD 


FEATURES: 
* +0.1° Phase Shift Accuracy 


* 20 kc to 200 ke Frequency 
Coverage 


* 0° to 360° Continuous 
Phase Shift 


* Self-Calibrating 
* Long-Term Operating Reliability 


* Lissajous Pattern Presentation 


Description 

The Type 706-A Ultra-Sonic Pri- 
mary Phase Standard generates 
two sinusoidal voltage signals 
whose phase difference can be 
varied smoothly from 0° to 360° 
with an accuracy of 0.1°. Units 
are built for any single frequency 
from 20 ke to 200 ke. Operation 
of the Type 706-A is based on the 
interpretation of a multiple- 
frequency Lissajous pattern. 


Specifications 

Frequencics: Any single frequency 
from 20 kc to 200 ke. 

Output Voltage Range: 5 to 10 
volts (rms). 

Output Impedance: Approximate- 
ly 200 ohms (from cathode fol- 
lower). 

Phase Stability: +0.2° per hour at 
25°C ambient temperature after 
a warm-up period of 2 hours. 
Power Supply: 105-125 volts, 60 
cycle electronically-regulated, self- 
contained supply, requiring ap- 
proximately 150 watts. 


For full details and specifications, 
wire or call 


(yA CTO N 
LABORATORIES, INC. 


521 Main Street, Acton 9, Mass. 
COlonial 3-7756 
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AC/DC DIGITAL VOLTMETER 


New Model 502 Digital Voltmeter 
with a-c converter provides full four- 
digit accuracy across all a-c and d-c 
ranges. In addition, a fifth digit indi- 
cating either “0” or “1” doubles each 
d-c range, increasing the top numer- 
ical limit from 9999 to 19999. Auto- 





matic switching from range to range 
is provided for d-c voltages. Automatic 
ranging of a-c signals is also available 
as an optional feature by using a dif- 
ferent a-c converter. Overall range 
for d-c is + 0.0001 to 1000.0 v; for 
a-c: 0.001 to 999.9 v, 30 to 10,000 eps. 
Accuracy is 0.01% + 1 digit for de, 
0.2% +1 digit for ac—KIN TEL 
Div., Cohu Electronics, Inc., 5725 
Kearny Villa Rd., Box 623, San Diego 
12, Calif. 


For more information 
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FLOW CONTROL VALVE 
New Floreg Valve controls the rate 
at which a gas or a liquid can flow in 
one direction through a circuit, yet 
allows free flow in the opposite direc- 
tion. Easily adjustable in minute 


steps to “full flow,” a single flow 
passage eliminates leakage encoun- 
tered in the separate check-valve-type 
design. Maximum working pressure— 
250 psi pneumatic, and 500 or 2000 
psi hydraulic. Available sizes: 4”, 
3%” and %” NPT.—2-page Catalog 
D6-105.01 contains details.—Westing- 
house Air Brake Co., Industrial Prod- 
ucts Div., Wilmerding, Penna. 

e 276 on inau J ra 


AUTOMATIC TANK GAGE 


New Ground Reading Automatic 
Tank Gage, Fig. 2500G, can be added 
to 16-foot small bolted low-pressure 
tanks in service. It may be purchased 
with either guided or unguided float. 
No welding is required during the 
installation; all fittings are bolted to 
the tank. Bottom guide wire anchor 
and float can be installed through an 
existing hole (Gage Hatch).—Vapor 
Recovery Systems Co., 2820 N. Ala- 
meda St., Compton, Calif. 

For more informatior rcle 277 on inquiry 
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Send 
blueprint 
or samples 
for 
estimate 


WIRE 


FORMS 


and 


METAL 
STAMPINGS 


We'll prove that our high 
speed production means 
lower unit costs for you! 


You'll save two ways — (1) the ini- 
tial low unit cost made possible by 
high speed machines; (2) precision 
and quality control guarantees accu- 
rate parts and performance. 


STRAIGHTENING AND CUTTING 
Perfect straight lengths to 12 feet. 
.0015 to .125 diameter. 

WIRE FORMS 
.0015 to .125 diameter. 

SMALL METAL STAMPINGS 
.0025 to .035 thickness. 

.062 to 3 inches wide. 
Specializing in production of parts 
for electronic, cathode ray tubes and 
transistors. 

Write for illustrated folder. 

ART WIRE AND STAMPING 
COMPANY 
35 Boyden Place, Newark, New Jersey 

For more informat e 152 or 
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PHILADELPHIA 


THERMAL CONTROLS AND 
THERMOMETERS 


A half century of experience is batk 
of every instrument we make. You get 
assured accuracy and long depend- 
able performance when you specify 
“Philadelphia.” Our specialized 
staff will be glad to discuss 
your problem in our field. 


SEND FOR CATALOG 


PHILADELPHIA THERMOMETER CO. 


4401 NWN. Sixth St. © Philadelphia 40, Pa 


For more information circle 153 on inquiry card. 
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MARSHALLTOWN 


THE RIGHT GAUGE 
FOR YOUR 
SPECIFIC NEEDS 





Available in a wide variety of 
general purpose and special 
purpose gauges in pressure 
ranges to meet your specifica- 
tions in every particular. 


@ COMBINATION 
@ DIAPHRAGM 
@ HYDRAULIC 


@ AND SPECIAL 
PURPOSE GAUGES 


@ DIAL THERMOMETERS 
(Vapor Tension or Bi-Metal) 


@ PRESSURE 
@ VACUUM 
@ COMPOUND 
@ ALTITUDE 





MARSHALLTOWN MFG. COMPANY | 
| MARSHALLTOWN 3, IOWA j 


| 
l 
! 
| WRITE TODAY FOR COMPLETE INFORMATION 
| 


a ee ee ee ee 
For more information circle 184 on inquiry card. 
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plants and mergers 


Kearfott 


Standard 
Electric 
ial - Time 

KEARFOTT CO. is adding a million-dollar two-story 
building to its facilities in West Paterson, which will 
enclose about 100,000 sq ft of floor space. 
STANDARD ELECTRIC TIME CO. has a 34,000-sq-ft 
addition to its plant under construction. 
NEPTUNE METER CO. has formed a new Electro-Me- 
chanical Division from its wholly-owned subsidiaries: 
Revere Corp. of America, Electronic Signal Co., and Hot 
Spot Detector, Inc. 
DATEX CORP. has drawn up plans for a new engineer- 
ing building which will increase working area by 70%. 
JOHN FLUKE MFG. CO. is building a new plant with 
approximately 18,000 sq ft space at Mountlake Terrace 
just north of Seattle. 


Datex Corp. 
John Fluke 


FOR LEAK-DETECTION DEVICES 


= <p 


NITROUS 
OXIDE 


EASILY 
SNIFFS OUT 
MICROSCOPIC 
LEAKS 


Infrared determination of nitrous oxide provides a safe, 
sensitive and flexible method of leak detection. This method 
is not affected by usual atmosphere components such as 
moisture, carbon dioxide and hydrocarbons. In addition, 
nitrous oxide will not harm pieces being tested and is more 
economical than other gaseous agents. 








OHIO NITROUS OXIDE: ODORLESS AND INERT ® NONTOXIC 
® NONCORROSIVE © NONFLAMMABLE @© ECONOMICAL 











FREE TECHNICAL AID is available in the use of nitrous 
oxide for leak detection. For further information, please 
request the following bulletins: 


1A Chemical, Physical and Pharmacological Properties 
of Nitrous Oxide with Results of Corrosion Tests 


1B Gas Service Equipment for Nitrous Oxide Supply 


Ohi iemisal 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 


(A Division of Air Reduction Company, Incorporated) Gago) 


MADISON 10, WISCONSIN 


For more information circle 155 on inquiry card. 





TECHNOLOGY INSTRUMENT CORP. announces ex- 
tension of the facilities of its subsidiary, Technology In- 
strument Corp. of California, by 24,000 sq ft, and doub- 
ling of the present floor space of Acton Laboratories. 


GLENNITE BATTERY DISTRIBUTORS, a new national 
sales organization, will be agents for the rechargeable 
nickel-cadmium button cell batteries. 


people in the news 


B. Price A. D. Rose D. E. Root 


FISHER GOVERNOR CO. announces appointment of 


Colonel Bruce Price as export manager. 


JAS. P. MARSH CORP. has elected A. D. Rose to the 


position of president. 


CUBIC CORP. has appointed Donald E. Root general 


manager of its newly formed Industrial Division. 


BAUSCH & LOMB announces election of William W. 
McQuilkin as president and Carl C. Hallauer as chair- 
man of the board. 


Simplify Circuitry 


 dekatron’ 


Electronic Counting Tubes 
(up to 20,000 counts/sec.) 


8+ 











RESET 








Typical Drive Circuit 


As a user of DEKATRON cold cathode glow-transfer 
counting tubes, you are welcome to use this and many other 
drive circuits designed by us. Circuits are patented (or ap- 
plied for) but are availableto DEKATRON customers on a 


royalty-free basis. 


Write to us for complete information. 


Baird -Atomic, Inc. 


33 UNIVERSITY RO... CAMBRIDGE 38, MASS 
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Pouring 
out 
the 


answers 
to 
your 


SPECIAL 


en entra 
© PROBLEMS 

8 
Problems in precision are solved 
for you at Precision Products, Inc. 
Our complete service encomp research, design, 
development and production of minute precision components 
and assemblies for the instrumentation, electronics and 
commercial control fields. 
Y Facilities to make precision gears to 6” O.D., 
automatic screw machine products to 34” O.D., precision 
metal stampings, tools and dies. 
¥ 23 years of specialized engineering experience on every 
industrial front. Write for descriptive literature today. 


Re [Pageision Proovers, Une. 





DESIGNERS AND MANUFACTURERS OF MECHANICAL TIMERS 
. INSTRUMENTS e PRECISION PARTS AND ASSEMBLIES 








a DEPT. 1A-2 * 530 SOUTH QUAKER + TULSA 20, OKLAHOMA / 





For r re informatior 





Magnetic Reluctance 


PRESSURE 


TRANSDUCER 
MODEL P3D 


RANGES AS LOW AS =+1/10 PSID 
MAXIMUM LINE PRESSURE 5000 PSI 


* MAXIMUM OVERPRESSURE: 200 psid or 
200% range. 

* EXTREMELY CORROSION RESISTANT. 

¢ INSENSITIVE TO SHOCK AND VIBRATION— 
not oil filled. 

¢ ACCEPTS CORROSIVE FLUIDS BOTH SIDES— 
all stainless exposure. 

Write for your copy of new brochure describing 

complete line of PACE Transducers. 








PACE engineering company 
13035 Saticoy St. North Hollywood, California . 453 


Phone POplar 5-04 


For more information circle 1§8 on inquiry card. 
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-NAUTOMATIC 
TANK 
GAUGING 


Dependable remote reading tank contents gauges 
using a closed hydraulic transmission system. No 
power required. 
Several sizes available. Approved by Underwrit- 
ers Laboratories and Factory Mutual. UL ap- 
proved switches. 


Write for complete details, to Dept. E 

















Ed prown quality 


° 
Suui 1920 2 


THE LIQUIDOM ETER corp. 


LONG ISLAND CiTyY 41. NEW YORK 
ation circle 159 on inquiry card. 


Prevent pressure damage 
with the IEC 


gage gard 


Installed between a pressure 
source and a sensitive instru- 
ment, IEC’s Gage Gard will 
@ CUT OFF, preventing pres- 

sure increase at gauge or 

manometer whenever pres- 

sure exceeds the cut-off 

point. Models are available 

with cut-off ranges from 

20” water to 9000 PSIG.* 

HOLD CLOSED up to 10,000 GG-1 GG-2 

PSIG, regardless of cut-off 

setting. Both aluminum and stainless 
@ REOPEN when pressure steel bodies are available in 

drops to 2% below cut-off all models. 

point. Write for Bulletin 546G for 
@ REPEAT within 1% of scale. complete details and prices. 
Cut-off pressure may be fac- *For low-pressure protection 
tory-set and sealed if you wish. — down to minus 15 PSIG — 
You can adjust and reset at ask about the Gage Gard Jr. 
any time, however. Bulletin 547G. 


INDUSTRIAL ENGINEERING 
6 CORPORATION 


529 E. Woodbine, Louisville 8, Kentucky 


Designers, engineers, and manufacturers of 
hydraulic and electronic test equipment, consoles, panels, etc. 


rcle 160 on inquiry card. 
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PEOPLE —continuep 





S. B. Arnold R. E. Owen J. H. Rhodes 


PACKARD BELL ELECTRONICS announces that Lieu- 
tenant Commander Sam B. Arnold (USN ret.) has joined 
the administrative staff as assistant to the director of 
sales and administration, Technical Products Div. 
CONSOLIDATED ELECTRODYNAMICS CORP. has ap- 
pointed Robert R. Owen marketing manager for electro- 
mechanical products. 

PERKIN-ELMER CORP. announces appointment of John 
H. Rhodes as director of marketing of its Instrument 
Division. 

SKINNER CHUCK CO. has appointed William H. Mann 
advertising manager for the Skinner Chuck and Electric 
Valve Divisions. 

SORENSEN & CO. has named P. J. Deery manager of 
sales and quality control. 

BRISTOL COMPANY announces appointment of Otto J. 


Leone as engineer for steel industry applications, with 
headquarters in Pittsburgh. 


ALPHA WIRE CORP. announces promotion of Don 


Rappaport to assistant sales manager. 


Ea MANOMETERS 


For Plant and Laboratory 


King Manometers are rugged, low-cost 
instruments of unexcelled accuracy for 
measuring pressure, vacuum, differential 
pressure, and pressure-related phenomena. 
They're available in the following types, 
in a complete range of sizes: 


U-Type Manometers 


@ Single Cleanout @ With 3-Valve 
@ Double Cleanout Manifold 
@ Inverted U-Type 


Well-Type Manometers 


@ Low-Well @ Barometric-Reading 
@ Raised-Well @ Flowmeter Type 
@ Inclined-Tube 


Multi-Tube Manometers 


@ Individual-Well @ Common-Well 
@ Photo-Manometers 


NEW CATALOG 2008 ives details on these 
and other models—includes manometer liquids and 
acc ies—explains basic principles. Write— 


KING ENGINEERING CORP. 


|Top aa Ae) e Ann Arbor, Mich. 


REPRESENTATIVES IN PRINCIPAL CITIES 
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W. K. Dau L. Van Blerkom R. S. Smithley 
KEARFOTT CO. announces appointment of Walter K. 
Dau, Jr. as sales manager. 

FEDERAL PACIFIC ELECTRIC CO. announces that Leo- 
pold Van Blerkom has been appointed marketing man- 
ager of the Instrument Dept., and Richard S. Smithley 
has been promoted to marketing manager-relays. 
AMERICAN MACHINE AND METALS announces that 
I. Newton Becker has been elected to the company’s 
board of directors. 

VICTOREEN INSTRUMENT CO. announces appointment 
of Irvin Zimet as executive assistant to the president. 
M-H, BROWN INSTRUMENTS DIV. announces appoint- 
ment of Robert D. Clarke as market manager for the 
paper and textile industries. 

DAYSTROM-WESTON DIVISIONS announce that Joseph 
F. Degen has been named vice president of operations 
for the Weston Instruments Division. 

MANNING, MAXWELL & MOORE announces election 
of Charles A. Moore as chairman of the board and 
Colby M. Chester 3rd as treasurer. 

ELECTRONIC ASSOCIATES, INC. has appointed Jer- 


ome D. Kennedy manager of its development engineer- 


ing sales group. 


A. D. JONES OPTICAL WORKS 


2400 MASSACHUSETTS AVENUE 
CAMBRIDGE 40 MASSACHUSETTS 


TRowbridge 6-3368—3369 





A LIST OF MATERIALS WE FABRICATE 
USED IN OPTICS AND ELECTRONICS 


SAWING GRINDING POLISHING DRILLING 


ALUM INDIUM ANTIMONITE 

ALUMINA INDIUM PHOSPHIDE 

ALUMINUM INDOX 

ANTHRACENE IRON SINGLE CRYSTAL 

ARSENIC TRISULPHIDE 

BARIUM TITANATE 

BISMUTH MELAMINE FIBER GLASS 

BRASS MICA, SYNTHETIC 

CARBORUNDUM NICKEL OXIDE 

CERAMIC PLATINUM 

COBOLT FERRITE POTASSIUM BROMIDE 
PPER *PYREX 


co 
*CORNING 707 *QUARTZ, CRYSTAL 
*CORNING 7052 *QUARTZ, FUSED 
CUPROUS BROMIDE **SAPPHIRE 
FERRITE **SODIUM CHLORIDE 
FERROX **STEEL 
**FLUORIDE, CALCIUM STRONTIUM TITANATE 
**FLUORIDE, LITHIUM TEFLON 
GALLIUM ANTIMONIDE TITANIUM DIOXIDE 
GALLIUM ARSENIDE *VYCOR 
GARNET *X-RAY LEAD GLASS 
GERMANIUM ALL TYPES KNOWN GLASS 
GOLD 


* Carried in stock 
** Purchased for orders 














| 





fed he 
HIGH FREQUENCY 


“ HEATING 


HARDENING 
SOLDERING 
ANNEALING 
MELTING 
BRAZING 


LEPEL Electronic Tube 
GENERATORS —1 KW; 2'2 KW, 
5 KW; 10 KW; 20 KW; 30 KW; 50 KW; 
75 KW; 100 KW. 
LEPEL Spark Gap Converters 
2 KW; 4 KW; 7'2 KW; 15 KW; 30 KW. 


WRITE FOR THE NEW LEPEL CATALOG . 36 illustrated pages 


packed with valuable information 


All Lepe! equipment is certified to comply with the 
requirements of the Federal Communications Commission. 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


SSth STREET and 37th AVENUE, WOODSIDE 77, NEW YORK Cily, NY 
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High Temperature 
Water-Cooled 


PRESSURE 
TRANSDUCER 


Incorporates 
Unbonded Strain Gauge 


HIGHLIGHTS 
SE” 


> DIAPHRAGM 
TEMPERATURES 
IN EXCESS OF 6000°F 


m FLUSH-MOUNTED 
PRESSURE DIAPHRAGM 


m MOUNTS IN 7/16-20 
THREADED HOLE 


1°, ACCURACY 


m STANDARDIZED 
PERFORMANCE 
CHARACTERISTICS 


> MINIATURIZATION 





PRESSURE RANGES 
0-500 to 0-3000 p.s.i. 


REQUEST BULLETIN 
NO. 5902 
For more latormetion on isco 


pressure, force, flow, and dis- 
placement pickups, 


write: 
DYNAMIC INSTRUMENT CO. 
APPLICATIONS ENGINEERING DEPT. 


42 Carleton Street 
Cambridge 42, Mass, 
UN 4-1260 


For more information c 
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new literature 





CONTROL SYSTEMS 


DIGITAL SYSTEMS. 4-page Bulletin 
100-D pictures and specifies digital 
system, composed of separate units, 
including voltmeter, a-c converter, 
ohmmeter, controller, ratiometer, etc. 
—Cubie Corp., 5575 Kearny Villa 
Rd., San Diego 11, Calif. 


For more information circie 278 on inquiry card. 


CUSTOM CONTROL SYSTEMS. 8-page 
Bulletin 203 illustrates and describes 
custom-built systems for process, 
motor, machine, and power plant 
control.—Electro-Mech Corp., 55 Oak 
St., Norwood, N. J. 


For more information circle 279 on inquiry card. 


MACHINE TAPE-CONTROL. 14-page 
Bulletin 176 describes programming 
of machining operations by tape 
control.—Potter & Johnston Co., West 
Hartford, Conn. 

For more information rcle 280 on inquiry card 


MOTORS, SYNCHROS 
SELSYNS AND SYNCHROS, 16-page 


Bulletin GEA-6675 discusses line of 
Selsyn and Synchro electromagnetic 
devices used for extremely accurate 
transmission of electrical angular 
data between two or more points.— 
ceomaent Electric Co., Schenectady 5, 


For more information circ 


SERVO MOTOR. 4-page Bulletin MO- 
3.13 gives information on a 2-phase 
instrument servo motor.—Holtzer Ca- 
bot Motor Div., National Pneumatic 
Co., Ine. 125 Amory St., Boston, 
Mass. 


For more informatio 


VALVES 
ENGINE STOP VALVES, 8-page Bul- 


letin S-3A contains description, appli- 
cations, sketches, and tables of auto- 
matic engine stop valve-—Golden 
Anderson Valve Specialty Co., 1232 
Ridge Ave., Pittsburgh 33, Pa. 


For more information circle 283 on inquiry card. 


BUTTERFLY VALVES, 4-page Bulletin 
74 describes lever-operated, threaded- 
end butterfly valves.—Continental 
Equipment Co., Div. of Fisher Gov- 
ernor Co., Coraopolis, Penna. 

le 284 on inquiry card. 


le 281 on inquiry card 


le 282 on inquiry card. 


For more information circ 


SAUNDERS-TYPE CONTROL VALVES. 
4-page Bulletin 114R contains infor- 
mation and dimensions of Saunders- 
patent springless valves for water 
treating, high vacuum, chemicals, and 
slurries.—Uniflow Valve Corp., Cran- 
ford, N. J. 


For more information cir 


e 285 on inquiry card. 
BAR-STOCK CONTROL VALVES. 4- 
page Bulletin 116 details specifica- 
tions of small-flow barstock valves 


for high-pressure applications, made 
of steel, stainless steel, brass, or 


-Vol. 32 


aluminum.—Uniflow Valve Corp., 
Cranford, N. J 


For more information circle 286 on inquiry card. 


TEMPERATURE 


TEMPERATURE CONTROLLER. 4-page 
Bulletin GE-6001 describes electronic 
temperature controller for heat treat- 
ing furnaces and other application. 
—Hagan Chemicals & Controls, oe 
Route 60 at Campbell Run Rd., 

Box 1346, Pittsburgh 30, Pa. 


For more information circle 287 on inquiry card. 


TEMPERATURE CONTROLLER. 8- 
page Brochure MC-177 describes 
Thermoswitch non-indicating controls 
and mounting wells.—Fenwal Incor- 
porated, Leland St., Ashland, Mass. 


For more information circle 288 on inquiry card. 


THERMOCOUPLE GLAND. 4-page 
Bulletin MTG illustrates and de- 
scribes the midget thermocouple gland 
which provides a positive seal for 
pressures from 0.005 microns to 5,000 
psi, at a temperature range from 
—800°F to +1850°F.—Conax Corp., 
2830 Walden Ave., Buffalo 25, N. Y. 
rcle 289 on inquiry ard 


FLOW, LEVEL 


LEVEL CONTROLLER. 4-page Tech- 
nical Bulletin RF-5910 explains oper- 
ation of the Level-Tek level detection 
and control system for liquids, gran- 
ular solids, or solids of a bulky and 
massive nature.—Robertshaw-Fulton 
Controls Co., Aeronautical and In- 
strument Div., 401 North Manchester 
Blvd., Anaheim, Calif. 

le 290 on inquiry card 


$ 1 re nformation ¢ 


For more information circ 


TURBINE FLOWMETER. 3-page leaf- 
let describes and illustrates turbine- 
type flowmeter for gases.—Potter- 
meter Co., Div. of Potter Aeronau- 
tical Corp., U.S. Route #22, Union, 
N. J. 
For more information circle 291 on inquiry card 
AIRFLOW PROBES. 8-page Catalog 
58 contains sketches and descriptions 
of traversing units; directional, tem- 
perature, pitot-static, and Kiel probes. 
United Sensor & Control Corp., 
Box 127, Glastonbury, Conn. 
For more information circle 292 on inquiry card 
INDICATORS AND CONTROLLERS. 
4-page Bulletin A illustrates and de- 
scribes complete line of liquid level, 
and specific gravity indicators, and 
controls.—Petrometer Corp., 43-22 
Tenth St., Long Island City 1, N. Y. 
For more information circle 293 on inquiry card. 
FLOW RECORDER/CONTROLLERS. 
Series of five 2-page Spec. Sheets 
(51-1102G-1 to 5) describes line of 
electronic circular chart flow rate 
recorders and _ controllers.—Fischer 
& Porter Co., 846 Jacksonville Rd., 
Hatboro, Penna. 
For more information circle 


PRESSURE, VACUUM 


VACUUM TECHNOLOGY, 4-page issue 
of “Welch Duo-Seal Digest,” Vol. 
1/No. 6 contains 7 abstracts of arti- 
cles on vacuum technology.—W. M. 
Welch Scientific Co., 1515 Sedgwick 
St., Chicago 10, Ill. 


For more information circle 295 on inquiry card, 


294 on inquiry card. 





Shown above is 3000-cfm VAN-AIR Dryer—the type used by steel, automotive, chem- 
ical, container and other plants. Installed in compressor room it purifies and delivers 
Clean, dry air to plant-wide operations. Many other capacities (see below) are also 
available in the complete line of VAN-AIR . 


COMPRESSED AIR DRYERS 


THAT OPERATE FOR LESS THAN 1-CENT PER 16000 CU.FT 


The VAN-AIR Dryer is automatic. It purifies raw compressed air through 
a -action desiccator that extracts water and dirt—then reduces moisture 
to zero-d int. It entails no heat, regeneration, volume loss or over 
—under 1% pressure drop. The clean, dry, “instrument” quality of Van- 
treated air is indispensable for air controls, tools, processes, etc. as a guard 
against corrosion, pollution, dilution, freezing, etc. ee 


PLANT ENGINEERS! With an eye to 25 to 3000 cfm 

a7 4 30 to 6000 psi 
ad essed 

MAD for broc graphs. PATS. PEND. 


VAN PRODUCTS CO. x Engineers * Manufacturers im 


5807 SWANVILLE ROAD, ERIE, PENNSYLVANIA 


For more information circle 166 on inquiry card. 
POSITIVE DISPLACEMENT 
| i oe © On’, A), ee — ee en — 


New dl’/dt FLOW METER measures hydraulic flow 
over a range of 3000 to 1 on four scales 

Standard models cover range from .001 to 48 GPM 
FEATURES 

@ Insensitive to fluid viscosity and temperature 

@ Guaranteed accuracy 

@ Operates up to 3000 psig level 

@ Measures bi-directional flow 

The standard models have wid. 


ff dihrate 
OW Calioralto) 





including use as 
Variations available for nearly every fle 
measurement problem 


Send for additional information, 


Industria, 
<q Pomona - 


SALES & SERVICE: 
Industrial Measurements Sales, Inc. 
250 North Thomas Street e Pomona, California 





California 


For more information circle 167 on inquiry card. 


PANEL SPACE LIMITED ? SPECIFY 


DIALCOM4 Cian 


Sub-Miniature 
Pilot Lights 


COMPACT 
paetet ed a0) 


OMNIDIRECTIONAL 
PLASTIC DOMES 


COMPLETELY 
INSULATED 


Also available 
with ‘Taper-Tab 
quick-connect 
terminals 


BACK 


or 
FRONT 

of panel 
insertion 


1-Terminal 
Pilot Lights 


for use on grounded 
crrcuits. Available 
with binding screw 
or soldering terminal. 


DIALCO’s expanded line of sub-miniature lights conform 
to all applicable Mil Specs. Use T-134 midget incandescent 
lamps—1.3 to 28 V. Spring mounted Lens-with-Message 
is readily positioned after installation... Mount from back 
of panel in 15/32” clearance hole; or from front of panel 
in 17/32” hole...7 lens colors...Shown approx. actual 
size (top to bottom): No. 134-3830-375-6... No. 101-3830- 
951...No. 101-5030-951...No. 109-3830-111...No. 111- 
3830-111...No. 107-1930-951. 
Complete details in Brochures L-156 A and L-157. 


SAMPLES ON REQUEST—AT ONCE—NO CHARGE 


& 4 
42 STEWART AVE., BROOKLYN 37, N. Y. © HYacinth 7-7600 


| DIALIGHT CORP., 42 Stewart Ave., Brooklyn 37, N. Y. 


| (J Send brochures on Sub-miniatures © Selection (J Pilot Light 
| Brochure Catalogues 


| Name Position 


Company 


more information circle 168 on inquiry 
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LOW PRESSURE 
DIAPHRAGM CONTROL 
For Air or Gases 
This FM approved (Mercoid Type PG) con- 
trol can be used three different ways; for 
positive pressure; negative pressure (vacuum); 

for differential pressure or vacuum 


OPERATING RANGE 1.0" to 30.0” (H,O) 
FIXED DIFFERENTIAL (Sensitivity) 


When operating point is set at 

Low Med High 

0.6" 0.8” 1.0” 
MAXIMUM PRESSURE 20 psig 
Equipped with Fairprene diaphragm, external 
adjustments, hermetically sealed mercury 
switch—case made of heavy gauge steel 
NEMA 1) 
Available fully automatic or semi-automatic 
with manual reset 
W rite for Bulletin PG to The Mercoid 
Corporation, 4231 Belmont Ave., Chicago 41. 





HIGH TEMPERATURE 
LIMIT CONTROL 
Mercoid Type MX-51R for use with dryers, 
ovens, furnaces, etc. This adjustable indicat- 
ing type high temperature limit control is 
actuated by coiled bimetal element to 
result in a normally closed mercury (tube 
type) switch opening in event the supervised 
temperature reaches the preset limit point. 
A manual reset knob is arranged to reset 
mercury switch after high temperature opera- 

tion and normal temperature restoration. 
Operating Range (adjustable) 50-650° F. 
Minimum Differential 20° F. Electrical Rat- 
ing 10A. 115V. 5A. 230V. 

Has independent adjustments for setting 
both high and low operating points; visible 
calibrated dial; sealed mercury contact, rever- 
sible mounting flange. Case made of heavy 
gauge steel (NEMA 1) 

Write for Bulletin SEB-51 to The Mercoid 
Corporation, 4231 Belmont Avenue, 
Chicago 41, Illinois. 


SPECIFY 




















MERCOID_ CONTROLS 





nore initc at 
e 169 on / 
For more information on SEB 
e 170 on inquiry card 
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NEW LITERATURE 





PRESSURE AND VACUUM GAGES. 
32-page Catalog No. 525B describes 
indicating gages in 3%”, 4”, 6”, and 
81%” dial sizes in ranges from 10” 
W.C. to 10,000 psi. Recording gages 
in 8”, 10” and 12” sizes are also 
illustrated—W eksler Instrument 
Corp., 195 East Merrick Rd., Free- 
merc. Ta Tis the Xe 

For re informatior rcle 296 on inquiry ard 


PRESSURE TRANSDUCERS. 4-pace 
Bulletin 108 contains description, di- 
mensional outline, and specifications 
of d-c pressure transducers P2-1200 
through P2-1400 series—Wiancko 
Engineering Co., 255 North Halstead 
Ave., Pasadena, Calif. 

For more informat rcle 297 on inquiry card 


ATMOSPHERE CHART. Wallet-size 
ARDC Model atmosphere chart shows 
altitude in 1,000 ft increments to 
1,800,000 feet with corresponding 
temperature (°F), pressure in mm, 
in. Hg and psia. Includes also vac- 
uum equivalents, conversion of mm 
Hg and other factors.—Conrad, Inc., 
141 Jefferson St., Holland, Mich. 

F more informat e 298 on inquiry 


COUNT 
SINGLE-DECADE COUNTING UNITS 


4-page bulletin illustrates and de- 
scribes use of Sodeco counters in the 
solution of a wide variety of count- 
ing, telemetry and automation prob- 
lems.—Landis & Gyr, Inc., 45 West 
45th St., ded York 36, N. Y. 

e 299 


ELECTRONIC COUNTERS. 16-page 
technical data catalog describes and 
illustrates Models 14-20A and 14- 
20AT electronic counters.—N ort h- 
eastern Engineering, Inc., 25 South 
Bedford St., Manchester, N. H. 

orm ircle 300 on inquiry card 


WATER, AIR, STEAM 


CHLORINATORS. 8-page issue of 
“Topics,” Vol. 13/No. 1 contains a 
description of Aruba’s (N. I.) sea- 
water distillation plant using W & T 
chlorinators.—W allace & Tiernan 
Inc., 25 Main St., Belleville 9, N. J. 
For more information circle 301 on inquiry card 


AIR FILTERS. 2-page Bulletin No. 
1505-7 describes new air line ultra 
filter for use with compressed air 
and other gas lines.—Mine Safety 
Appliances Co., 201 North Braddocx 
Ave., Pittsburgh 8, Pa. 

For more inf e 302 on inquiry card 


COMBUSTION CONTROL, 4-page Bul- 
letin 515 gives information on chain- 
grate and spreader-type stokers, 
along with a discussion of steam 
pressure and steam-flow/air-flow 
measurement.—B ailey Meter Co., 
1050 Ivanhoe Rd., Cleveland 10, 
Ohio 

For more information circle 303 


rmation 


CHLORINIZERS. 4-page Sup. Bulletin 
840.20A-2 explains in detail how 
automatic proportional chlorinizers 
operate in conjunction with Builders- 
Providence primary flow devices. 
B-I-F Industries, Inc., 345 Harris 
Ave., Providence, mw de 

F r ation circle 304 


ITEMCO 


INTRODUCES THE 


“TABLE-TOP" SERIES 


FEATURING 


MECHANICAL 
REFRIGERATION 
—100°F to +250°F 


Uitra low temperature 
High temperature 

Stainless steel interiors 
Self contained 

Functional design 

Double door gasket 

Forced air circulation 
Requires only 110 V service 


“| [| 7Ekeco- 


4 MANHASSET AVE., PORT WASHINGTON, L.4, 


Instruments & Control Systems—Vol. 32 


$1495.00 
INCLUDING 
INDICATING 
CONTROLS 
SPECIAL 


QUANTITY 
PRICE 








Also Available 


LOW TEMPERATURE 
HIGH TEMPERATURE 
ALTITUDE 
HUMIDITY 

AND OTHERS 


SALT SPRAY 

SAND and DUST 
VACUUM OVENS 
WALK-IN ROOMS 





Research, Development, Design 
and Testing Facilities available. 
Inquire—state your needs. 


N. ¥., PO 7-633, 


ara 








NUCLEONICS 
NUCLEAR INSTRUMENTS. 80-page 


General Catalog R contains pictures 
and specifications of scalers, gamma- 
ray spectrometers, count-rate meters, 
detectors, equipment for sample prep- 
aration and counting, 
Chicago Corp., 223 West Erie St., 
Chicago 10, Il. 

For more information circle 305 on inquiry card. 


RADIOISOTOPES. 28-page Catalog 
3-9 covers nuclear accessories and 
re lated instrumentation.—Atomic Ac- 
cessories, Inc., 244-02 Jamaica Ave., 
Bellerose 26, N. ¥> 

For more informat rcle 306 


DATA HANDLING 


ANALOG COMPUTER. 2-page Bulle- 
tin PIR855 describes the 60-ampli- 
fier 221R analog computer.—Elec- 
tronic Associates, Inc., Long Branch 
Ave., Long Branch, N. J. 

For more information circle 307 on inquiry card 


DIGITAL RECORDING SYSTEMS. 4- 
page Bulletin 311 describes building- 
block elements of digital data sys- 
tems.—Datex Corp., 1307 S. Myrtle 
Ave., Monrovia, Calif. 

as re informatior rcle 308 on inquiry card 


DATA REDUCTION SYSTEMS. 8-page 
brochure describes RATE, the new 
series of automatic ssleccati -data re- 
duction systems.—Epsco, Inc., 588 
Commonwealth Ave., Boston 15, Mass. 
re information circle 30% on ing ed 


A/D CONVERTER. 4-page Bulletin 
BH100 describes Milli-V-Meter, a 
miniature analog-to-digital converter 
with digital readout.—B & H Instru- 
ment Co., Ine., 3479 West Vickery 
Blvd., Fort Worth 7, Texas. 

For more information circle 310 on inquiry card 


COMPUTER REPORT, 4-page bulletin 
(Report No. 8) describes use of the 
G-15 general purpose digital com- 
puter in the petroleum industry.— 
Bendix Computer Div., 5630 Arbor 
Vitae St., Los Angeles 45, Calif. 

For » eee > 311 on ing y 


MAGNETIC TAPE, 16-page issue of 
“Readout,” Vol. 1/No. 3, features an 
article “Tape Helps Tame the 
Thunder,” dealing with noise re- 
search on Turbojets.—Ampex Instru- 
mentation Div., 934 Charter St., 
Redwood City, Calif. 
£ f rea nformat a 312 r n siry ard 


AUTOMATIC KEYSORT SYSTEM. 10- 
page Brochure S-500 describes in non- 
technical terms new automatic key- 
sort system.—Royal McBee, Data 
Processing Div., Westchester Ave., 
Port Chester, N. Y 

> i af r rcie 313 nquiry ra 


TELEMETRY RECEIVING SYSTEM. 10- 
page Bulletin RTS-A-MRS illustrates 
typical miniature iM telemetry re- 
ceiving systems, and describes indi- 
vidual building-block components.— 
Tele-Dynamics Ine., 5000 Parkside 
Ave., Phila. 31, Pa. 

For more informatior rcle 314 ry ar 


LANGUAGE TRANSLATOR, 6-page 
Brochure “Computer Language 
Translator for Data Processing Sys- 
tems,” describes off-line processing 
of data to permit full utilization of 


x THE FIRST 


COMPLETELY VERSATILE, PORTABLE 
2-CHANNEL RECORDING SYSTEM 


MASSA METERITE 
Model BSA 200 


Basic System Assembly with 2 PR-100 Preamplifiers 


SALIENT FEATURES 


@ INTERCHANGEABLE PLUG-IN PREAMPLIFIERS—Low, Medium, High Gain DC; AC; 
Chopper; Carrier and Servo 


EXTENDED FREQUENCY RANGE—Full Scale Amplitude to 100 cps 
Reduced Amplitudes to 200 cps available 


RECTILINEAR MOTION—Free of Curvilinear Distortion 
6 CHART SPEEDS—Covering the Range .5 to 200 mm sec 


INK OR ELECTRIC WRITING—Ink, using hermetically sealed disposable ink cartridges 
Electric, using auxiliary power supply and electric styli 


TRANSISTORIZED DRIVER AMPLIFIERS—Differential and Single Ended 


LIGHTWEIGHT—Approximately 35 Ibs. 


Also Available, 
Multi-channel Modular Recordin g Systems. 
Write for Technical Bulletin. 


a Ov'SIiON OF 


eve Cc TR Owvic GS, inc 
8 FOTTLER ROAD 
HINGHAM, MASSACHUSETTS 





atior e 172 y j 
Mav 1959—I nstruments & Control Systems —Page 





specialized keyboards 


Any number of keys in any 
arrangement you require — 
wired to your specifications 
—in a rugged steel case. 


Concord Keyboards are par- 
ticularly designed for reliable 
operation and specialized layout. 
Each key operates two normally 
open and two normally closed 
contacts simultaneously for 
maximum circuit flexibility. Key 
activated switches are rated for 
over 20 million cycles. Key ac- 
tion is positive, no adjustment 
or lubrication is necessary. 


Typical example — $195.00 for a 
fourteen key keyboard wired 
to 4 foot cable and a Cannon 
connector. Case painted green. 
Delivery 3 weeks. 


Send us a sketch of your de- 
sired key layout and wiring 
specifications. We’ll send you 
an estimate by return mail. 





computers and data processing sys- 
tems.—Electronic Engineering Co., 
a, East Chestnut St., Santa Ana, 
alif. 


For more information circle 315 on inquiry card. 


COMPUTER APPLICATION. 4-page 
Bulletin U1566 describes how the New 
York City Transit Authority is using 
a Univac 120 punched-card electronic 
computer.—Remington Rand Div. of 
Sperry Rand Corp., 315 Fourth Ave., 
New York 10, N. Y. 


For more information circle 316 on inquiry card. 


NOR AND STROKE GATES, 11-page 
Technical Paper describes the use of 
SHEFFER STROKE and NOR gates 
in computer design.—Abacus, Inc., 
Department IP, 3040 Overland Ave., 
Los Angeles 34, Calif. 


For more information circle 317 on inquiry card. 


RECORDERS 


RESISTANCE-RATIO GE SORORRS. | » 
page Data Sheet ND46-20(2) 
scribes adaptation of Speedomax ei 
recorder for measurements of pres- 
sure, flow, etc. detected by 3-terminal 
potentiometer-type transducers.— 
Leeds & Northrup Co., 4939 Stenton 
Ave., Phila. 44, Pa. 


For more information circle 318 on inquiry card 


LABORATORY RECORDER. 18-page 


Bulletin R describes operation and 


| applications of new potentiometer re- 
oO | corder.—E. H. Sargent & Co., Dept. 
| BSR, 4647 West Foster Ave., Chicago 


Concord Control Inc. - nn EI 


1262 Sold! ers Field on d, Bost M ‘ 
: ee ee eee TAPE RECORDER. 8-page Bulletin 55 


ert Sree ee describes the PS-200 magnetic tape 
instrumentation recorder.—Precision 


Dinca rpice | Instrument, Co., 1011 Commercial St., 
Precision San Carlos, Calif. 
Apparatu f | For more information circle 320 on inquiry card 


NEW HEAVY | FOR TAPE DICTATING, 12-page Brochure 

Flow DUTY 2&3 he, = Engravin How to Measure Time With Tape,’ 

y al oy i‘ hae plates describes the superiorities = aas- 

isualizati ine Routing Work netic-tape dictation over the older 

ation a disc-and-belt stylus methods —DeJur- 

: Making Small Di Amsco Corp., Business Equipment 

Instrumentation . a Div., 45-01 Northern Blvd. Long 
Island City Loans we 

re information circle 321 on inquiry card 





Schli ~ 
chlieren Systems TESTING 


Shadowgraphs TENSILE TESTER. 2-page Bulletin 
750e describes production and labora- 
tory tensile tester for electrical termi- 
nals.—Hunter Spring Co., a Div. of 
American Machine & Metals, Inc., 1 
Spring Ave., Lansdale, Penna. 

For more information circle 322 on inquiry card. 


THERMISTOR ANALYZER. 2-page pre- 


ems § x_ery to a el 
el 702 t t 

UHF COAXIAL | ira caster Blectronics, Ines 33 
WAVEMETERS Commerce St., Springfield, N. J. 


For more latenadion circle 323 on inquiry card. 


Interferometers 
Wind Tunnel Optics 
Mountings & Piers 
Packaged Systems 


Catalog upon request 
TILTING ROTARY TABLE. 2-page 
leaflet describes 24” table modified 
for sidereal rate of rotation.—Pratt 


John Unertl Optical Co & Whitney Co., Inc., Charter Oak 
Blvd., West Hartford 1, Conn. 


3551-3555 East Street ‘ ; | For more information circle 324 on inquiry card 
Pittsburgh 14, Penna. TESTING APPARATUS. 8-page bulle- 


a tin describes line of testing apparatus 
; Range for concrete, soils, asphalt, ete.—Soil- 
Send for Illustrated Catalogs test, Inc., 4711 W. North Ave., Chi- 
MICO INSTRUMENT CO. | cago 39, Ill. 
86 Trowbridge St., Cambridge 38, Mass. For more information circle 325 on inquiry card, 
For more information circle 174 on inquiry card. For more information circle 175 on inquiry card. 
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ELECTRICAL, ELEC- 
TRONIC INSTRUMENTS 


DIGITAL INSTRUMENTS, 4-page Cata- 
log No. 19-36 describes complete line 
of digital voltmeters, ratiometers, 
ohmmeters, preamplifiers, ete.—KIN 
TEL Div., Cohu Electronics, Inc., 
5725 Kearny Villa Rd., Box 623, San 
Diego 12, Calif. 


For more information circle 326 on ir 


UNIVERSAL IMPEDANCE BRIDGE. 12- 
page issue of the ‘“Experimenter,” 
Vol. 33/No. 3 features a description 
of the universal impedance bridge.— 
General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 


For more information circle 327 on inquiry card. 


VARIABLE TRANSFORMERS. 2-page 
Bulletin 151C describes line of vari- 
able transformers.—Ohmite Mfg. Co., 
3681 Howard St., Skokie, IIl. 


For more information circle 328 on inquiry card 


ELECTRONIC CONTROL METER. 4- 
page Data Sheet Form 308 provides 
full electrical and other specifications 
on Model 2545 control meter, which 
differs from conventional meters of 
this type by operating without the 
use of contacts at the set points.— 
International _ Instruments Inc., of 
New Haven, Conn. 

For more information circle 329 on inquiry card. 


PHASE METER. 2-page leaflet de- 
scribes and specifies Phazor Model 
200AB.—Industrial Test Equipment 
Co., 55 East 11th St., New York 3, 
1 Bie ee 

For more information circle 330 on inquiry card 


AE AMPLIFIERS. 12-page Catalog 16- 
CA gives information on pre-ampli- 
fiers for laboratory, line, and mag- 
netic recording; equalizers for mag- 
netic-film playback; and oscillators. 

Cinema Engineering Div., Aerovox 
Corp., 1100 Chestnut St., "Burbank, 
Calif. 
For more information circle 331 on inquiry card 


POTENTIOMETERS 
POTENTIOMETERS. TRANSDUCERS. 


8-page Instrument Summary Bro- 
chure gives info mation on line of 
linear-motion potentiometers, pres- 
sure transducers, accelerometers, and 
angular position transducers.— 
Bourns Laboratories, Inc., P. O. Box 
2112, Riverside, Calif. 


For more information circle 332 on inquiry card 


SINGLE-TURN POT. 4-page Data 
Sheet 1543 details single-turn Series 
5400 precision potentiometer.—-Beck- 
ee eee Div., 2500 Fullerton Rd., 
Fullerton, Calif. 

For more information circle 333 on inquiry card 


POWER SUPPLIES 
POWER SUPPLIES, 12-page Catalog 


E59A gives information on. d-c power 
supplies, a-c line voltage regulators, 
airborne radar power supplies, and 
static inverters and converters.— 
Perkin Engineering Corp., 345 Kansas 
St., El Segundo, Calif. 


For more information circle 334 on inquiry card. 


juiry card. 


KLYSTRON POWER SUPPLY. 2-page 
bulletin describes Type 812 universal 
klystron power supply with digital] 
readout for beam and reflector volt- 


NEW DEVELOPMENTS IN 


alc) TIMING CONTROL 


MISSILE 
TIMERS 


ATCOTROL 
MINIATURE RESET TIMERS 


VERNIER SET 

AND CYCLE 
PROGRESS 
TIMERS 


ELECTRONIC 
TIMERS 


SEQUENCE ELECTRIC 
AND PNEUMATIC 
CAM TIMERS 


DELAY 
TIMERS 


WORLD'S 
LARGEST 
PROCESS TIME 
CONTROL 


TWO COMPLETE 
REPEAT CYCLE TIMERS 
IN ONE MINIATURE CASE 


Designed to control two separate cir- 
cuits consecutively, the Atcotrol Duo- 
Set is a miniature masterpiece of sim- 
plicity, accuracy (4% of scale) and 
dependability. 


It embodies features usually ob- 
tained only in highest priced timers. 
For example, the motor reverses to 
change direction of the cycle progress 
pointer. This permits change in con- 
trol point setting during the cycle and 
eliminates excessive mechanical parts. 
Load contacts are rated at 10 amps, 
115 volts. 

Duo-Set Timers incorporate all the 
service-proved features of the Atcotrol 
design . . . easily mounted, quickly re- 
moved for inspection while operating, 
self-cleaning contacts, fully protected 
One-piece compression molded termi- 
nal block and one-piece tubular rolled 
laminate slip-off cover. 


TEN STANDARD DIAL RANGES 


15, 30, 60, 120, 240 seconds 
15, 30, 60, 120, 240 minutes 


Write today for Bulletin No. N-80. 
Free demonstration on request. 


AUTOMATIC TIMING & CONTROLS, Inc. 





[KING OF PRUSSIA 4, PENNSYLVANIA | 





ATC EXPORT DEPARTMENT, 1010 SCHAFF BUILDING, PHILADELPHIA 2, PA., U.S.A. 


A SUBSIDIARY OF 


SAFETY INDUSTRIES 


format 


_ INC, a 


on circle 176 on inquiry card 
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ARORSUUSereeeeatacasecenruassesen, ages.—Polytechnic Research & Devel- 
opment Co., Inc., 202 Tillary St., 
Brooklyn 1, N. Y. 


For more information circle 335 on inquiry card. 


POWER SUPPLIES. 16-page Catalog 
B591 describes line of voltage-and- 
current-regulated power supplies in- 
cluding transistorized, magnetic and 
vacuum tube types.—Kepco Labs., 
Inc., 131-38 Sanford Ave., Flushing 
bBo 7% 

F er yre in rrr + r cir le 336 n 


ELECTRICAL, ELEC- 
TRONIC COMPONENTS 


PRECISION COMPONENTS. 4-page 
rans er any ermocoup es Bulletin 216 contains dimensional 
sketches, physical data, and tuning- 

i i H re-vs-load-cé acité 1 OTe hs 
With T-E Quick-Coupling Connectors and Panels L pg toepa Tih Tinctrceice "San 


Connector Panels T-E has one for your exact needs. These panels provide flexible, 1462-62 St., Br ooklyn, N. ”. 
For more ir on circle 337 « nquiry card 


centralized control in transferring any number of thermocouples to indicating, multi- 
point recording and controlling pyrometers. Ideal for patch panwl use, they are “ 
available in many compact shapes and sizes — with interchangeable plugs ond jacks PHOTOGELLS.. Pe very of ae 
in 1-C, C-C, and C-A. A panel for 48 thermocouples and 16 pyrometers measures only fier News ome py SOM —— sh ne 
13%, x 7% . Polarity markings and screw-fastened connections make wiring easy. po gue Ale eet eee a. 
Quick-Coupling Connectors These connectors permit fast, easy making and 15 521 E. Grand Ave. El Segundo, 
breaking of thermocouple circuits. Durable construction guarantees long, dependable C ‘alif. : 
usage. Polarized and mechanically interchangeable, all p!ugs and jacks are of e information ci 338 
standard matched thermocouple materials. Spring-loaded contacts with long wiping 
surfaces provide firm but easily broken connections. MINIATURE INDICATOR, 2-page 
Write for Bulletin 23 F Data Sheet describes lighting indica- 
tor unit No. 101N-022 with built-in 
Ld 22,000-ohm resistor, ‘for use with 
ermo ectric 0. G.E. NE51H lamp.—Drake Mfg. Co., 
** wd "hi 99 
SADDLE BROOK, NEW JERSEY a indy Leesa St., api a sth oo 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. ‘ a < juiry i 
ue eee BAR EDUEEReteeasassesesest——— ' ft) COMMUTATORS. 12-page catalog 
—™= tabulates multi-channel electrome- 
chanical commutation devices with 
specifications and _—)"s. —Gen- 


MULTIPLE i.fin's ee PO Bs 
HARDNESS TESTING gest tie SRO aR 
PRESET COUNTER RELAYS. STEPPERS, ETC. 8-paze il- 

SCLEROSCOPE byF REED lustrated folder features a wide as- 
of relays, steppers, sole- 


' : sortment 

FOR TESTING fe \ noids, contactors, rectifiers, and re- 
THE HARDNESS < A ta : lated components.—Universal Relay 
=e Hes otc ak oe 

OF METALS. a ae 42 White St., New York 13, 
PIONEER AMER- ceeoe + 


ICAN HARDNESS a PULSE TRANSFORMERS, 2-page tech- 

STANDARD. % Ps nical bulletin describes the P series 

; miniature encapsulated pulse trans- 

OVER 40,000 formers, designed especially for 

IN USE. ‘ ? printed circuit and automatic assem- 

= bly applications. —Technitrol Engi- 

TYPE 2020-4-6 9: gy | bg: Tene E. Allegheny Ave., 
DUROMETER The Freed Type 2020-4-6 Multiple Preset Counter Pata. : ie 


was designed for sequential predetermining 


PUVUVVSRrarannrannsnnanaraaaaaaersrarr® 


SNA SSRNURRRE RE RReee eee eee heeenenearanaanananenel 
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FOR TESTING conto! and is ideolly suited for applications a 
when a machine or a process is started manually - 
THE HARDNESS and stops automatically at several preset counts SELENIUM M RECTIFIERS. 8- PPectit cata 
in one operation. One of the applications for log on Rectico Selenium Rectifiers 
OF RUBBER & this counter is the winding of tapped toroidal contains basic characteristics and 
oF Weenaner: come general design information on recti- 


RUBBER-LIKE Premium components, simplified circuits, using fier circuits.—Rectico, Inc., 963 Frel- 


a minimum of computer type vacuum tubes and 9 T 
MATERIALS a silicon diode power supply provides reliable inghuy sen Ave., Newark 12, N. J. 
Ca> ima tatneranhion rcle 343 on ir 


maintenance free operation. 
(ASTM D676) SPECIFICATIONS 

(ASTM D1484) MAXIMUM CCUNT: 4 digits 9,999 MINIATURE TOROIDAL INDUCTOR. 2- 
COUNTING RATE: 4000 per second page Data Sheet I 8-1 gives details on 
po contig A a sent ; Series 781 miniature toroidal induc- 
: Photocell, Switch closure, Pulse os Arnold Magnetics Corp., 4613 
one ts Reloy DPOT — 5 Amp contacts V. Jefferson Blvd., Los Angeles 16 
: x 13 x 8% inches Cali , . 


SHORE INSTRUMENT 
WEIGHT: -191/) Ibs. 
For more informat e 344 


& MFG. co., INC. POWER SUPPLY: 105-125 Volts—50-60 cycles we Catala 
Freed al t izi ? : 
90-35 VAN WYCK EXP. “ae D-C/A-C CHOPPER, 2-page bulletin 


Send for complete infermation. describes d-c/a-c SPDT choppers.— 
Inc., 3527 West 


JAMAICA 35, N. Y. Rawco Instruments .. 352 
7 FREED TRANSFORMER CO., INC. Resedale, Fort W sith 7, Texas. 
1707 Weirfield St., Brooklyn (Ridgewood) 27, N.Y. For more information circle 345 nquiry 
e 178 nel f o tifarmation ciecte SU) bn inasire Card 
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RESOLVER, 2-page Product Data 
Sheet 117-8 describes and specifies 
Series 2010C triple resolver.—Lear/ 
Grand Rapids Div., 110 Ionia Ave., 
N. W., Grand Rapids 2, Mich. 


For more information circle 346 on inquiry card 


CABLE, CONNECTORS 
INTER-WOVEN CABLE, Data Sheet 


C-1 describes and illustrates new low- 
pickup minimum-radiation Inter-8 
Cable with realizable field reductions 
up to 20 db.—Magnetic Shield Div., 
Perfection Mica Co., 1322 No. Elston 
Ave., Chicago 22, IIl. 


For more information circle 347 on inquiry card 


SILICONE RUBBER DIELECTRICS. 8- 
page issue of “Amphenol Engineer- 
ing News,” Vol. 12/No. 1 features an 
article “Silicon Rubber as Connector 
Insert and Grommet Material.’’- 

Amphenol-Borg Electronics Corp., 
1830 South 54th Ave., Chicago 50, Ill. 


For more information circle 348 on inquiry card 


MULTIPIN, CONNECTORS. 4-page fold- 

EC 2100 gives information to 
ili and engineers in the selec- 
tion of Amphenol connectors.—Schwe- 
ber ee tae 60 Herricks Rd., 
Mineola, L. I., N. Y 


For more information circle 349 on 


MATERIALS 
CERAMIC INSULATORS, 4-page Bul- 


letin 1590A describes properties and 
applications of Ceramicite for high- 
temperature hermetic seals.—Consoli- 
dated Electrodynamics Corp., Trans- 
ducer Div., 300 North Sierra Madre 
Villa, Pasadena, Calif. 

For more information circle 350 


LUBE OILS. 2-page Data File Sheet 
F-15 lists instruments and machines 
and the recommended grade of Flo- 
zene oil for their lubrication.—L. 
Sonneborn Sons, Inc., 300 Fourth 
Ave., New York 10, N. Y 

For more information circle 351 


MISCELLANEOUS 
JEWEL BEARINGS. 12-page issue of 


“Weston Engineering Notes,” Vol. 
13/No. 1 contains an article compar- 
ing glass jewels with sapphire jewels. 
—Weston Instruments, Div. of Day- 
strom, Inc., 614 Frelinghuysen Ave., 
Newark 12, N. J. 

For more information circle 352 


STAMPING MACHINES, Catalog 54- 
HS describes and illustrates Acroleaf 
and Acromark presses and equip- 
ment for hot stamping plastic parts, 
products and materials.—Akromark 
_ 3-11 Morrell St., Elizabeth 4, 


For more informatior e 353 


LIQUEFIED-GAS CONTAINERS. 6-page 
Folder F-1254 describes complete line 
of small containers for the transport 
and storage of liquefied gases.— 
Linde Co., Div. of Union Carbide 
Corp., 30 East 42nd St., New York 17, 
N.. ¥. 


For more informatior rcle 354 


PULSE AMPLIFIER. 4-page Bulletin 
E-274A contains engineering data on 
duotriode pulse amplifier 6955. 
CBS-Hytron, a Div. of Columbia 
Broadcasting System, Inc., Danvers, 
Mass. 

F ror re nior stior a 355 


FERRANTI 


HIGH SPEED TAPE READER 














The Ferranti High Speed Tape Reader accelerates to full speed within 
5 milliseconds and stops within 3 milliseconds, It has achieved a 
sound reputation for simplicity and reliability in regular operation. 


Proven Reliability in hundreds of data processing and data transmission in- 
stallations from coast to coast. 


Photoelectric Sensing uses “pin hole camera” optical system for increased 
signal/noise ratio with any type of fully punched tape; no lenses or 
mirrors. Output signals greater than 20 volt. 


Rugged Differential Type Friction Drive eliminates sprocket hole wear and 
requires very little maintenance. 


Stop-on-a-Character feed mechanism allows operation in any mode from 
free run to stop on every character at any speed up to 200 characters/sec 
Feed speed controlled by equipment receiving data. Tape positioned by 
sprocket hole associated with character being read, eliminating errors due 
to variations in character pitch. Higher speed models available for 400 
characters per second, stopping on or before next character. 


Simple Tape Loading with no threading. Character being read is visible to 
operator. Lap or butt splices accepted. 

No Minimum Tape Length. Compatible motorized spooling 
units available for lengths up to 1,000 feet 

Desk or Console Mounting for comfortable operation 
Size 9” x 1142” x 1144”, Weight 37 Ibs. 


Consult Ferranti Electric for any paper tape reading 





problem. 


FERRANTI ELECTRIC, INC. 


30 Rockefeller Plaza New York 20, N. Y. 
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THE ROLYN 
(Snake) Plier 


An indispensable tool for assembly and dis- 
mantiing of optical, radio, scient le —_ 
ments and all kinds of 


searchlite section 





make chart 
interpretation 
easier, more 
accurate 
ROYSON IDENTICHARTS provide remote 
control printing of sequence numbers, 
counter readings, time and date, code sym 


bols or other data on strip charts for faster, 
more accurate interpretations. Write or call 


ROYSON ENGINEERING 


HATBORO,PA. OSborne 5-2800 





CLASSIFIED ADVERTISING, EMPLOY- 
MENT AND BUSINESS OPPORTUNITIES 
Address box replies to Instruments Publish- 
ing Co., 845 — Ave., Pittsburgh 12, Pa. 


RATES: ; i 
' $ “ a) 2) 
3 $49.3 $i “¢ 
—. « 
PRICE POSTPAID $28.60 


ee , ROBERT M. LYNN 


immediate delivery 319 N. Santa Anita Ave.—Arcadia, Calif. 
F re information circle 183 on inquiry card 


Many Temperature Controllers, Precision ae i ec ie wee . ; 
Indicators, Continuous Line & Multiple M FA S U R E Q PM 











For more information circle 184 on inquiry card. 


Point Recorders. Leeds & Northrup Speed 
omax, Micromax; M.-H. Brown ElectroniKs; 
Brown-Beckman Electronic Pneumatic pH 
Controllers. Similar instruments 








— t Qualified Supervisor Desires Responsible 
™. Complete Contro! Panels Work In Instrumentation Field. Ten Years 
Engineered & Built FA Varied Experience In Process Measure- 
to fit your 4 ment And Control. College Graduate. 


nes bi Prefer South Or Southwest Location. Re- 

oy PORTABLE 

AND STATIONARY 
BULLETIN NO. 1048 


HERMAN H.STICHT CO., INC. 
27 PARK PLACE, NEW YORK 7,N.Y. 


For more intormation circle 185 on inquiry card. 


™®» 














For Precise and Rapid Measurements of CONTROL SYSTEMS ENGINEER 
research division of the St. Regis 


SHAFT SPEEDS CUTTING SPEEDS SURFACE SPEEDS : ; 
ir Company has an attractive pos 


mM 1 ° 1 
agnetic Besign available for a mechanical or elec- 


Steady readings ac- : ° . 
curate to +0.5%, : 1! engineer with a B.S. or M.S., to 


Selbemereé . . analyze and design systems to_control MISSING AUTHOR 


Needs no battery. , . production and packaging machinery. If 
Held Button : ; you have a control systems background We have a manuscript on hand 


Overspeed Pretec. th 3 or more years of experience and 7 : : ; 
tien Inherent want to discuss this position, please sub- Elongation Switches Monitor 


oe sag eg mit resume to: Stress" by Thomas E. Nicholas, last 
eading No timing y site , A - 

— a i enna amc known address 3029 Adams Ave., 
CLARENCE J. ‘MA x co. al aeaiicaes iced San Diego 16, Calif. We are trying 
Box 4033, Cleveland 23, Ohio New York 16, New York to contact Mr. Nicholas. 

rcle 182 on inquiry card 


ESSO RESEARCH LABORATORIES 


BATON ROUGE, LA. 


AN ENGINEER SKILLED IN — 
Challenging work in a promising field with an organ- 


ization interested in process simulation and high speed 
plant measurements by electronic means. Large 
digital and analog computers available. This growth 


field offers a variety of opportunities for advance- 
ment. 
INSTRUMENTATION salient 
@ Application of special electronic equipment to pilot 


lant studies. 
e Integration of process and instruments for more ad- 
vanced control systems. 
e@ Cooperative work with other engineers on more funda- 
mental approach to process control. 


e . 
SALARY COMMENSURATE Qualifications: 
Knowledge of Process Control Theory and Problems. 
WITH QUALIFICATIONS Sound mathematics background for dealing with proc- 
ess simulation. 
Three to four years of industrial experience desirable. 
Interest centered in process applications of electronics. 
Personality suitable to cooperative work with others, 
and to training others in electronics. 
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ANALOGUE 
COMPUTERS 


Cornell Aeronautical Labora- 
tory is seeking a man to join 
the staff of our analogue com- 
puter group. 

Requires three to five years ex- 
perience in field of real time 
analogue computers with a 
minimum of BS. in either 
electrical engineering or 
physics. 

Further information may be 
obtained ona confidential basis 
by writing to J. I. Ruch, 
Professional Staffing. 


CORNELL AERONAUTICAL 
LABORATORY, INC. 
OF CORNELL UNIVERSITY 
Buftalo 21, New York 


eT 


For more information circle 187 on inquiry card. 











ENGINEERS 
INSTRUMENTATION 


growth in e field of instru- 
systems requires qualified de- 
in one or more of 

aids: Power, 


peering assignments include cus 
and field representation. A 
the engineer who is tired of 

jobs and eager to prove himself 
We offer top salaries, suburban Chicago lo- 
cation, recognition of your achievements, and 
other benefits. For interview send resume to 


Mr. W. A. Wecker, Personnel Director. 


PANELLIT SERVICE CORP. 
740! N. Hamlin Ave. 
Skokie, Illinois 














METALLURGIST 


Graduate engineer in metallurgy experienced 
in, or willing to develop, all phases of heat 
treating, welding, corrosion resistance, and 
general metal characteristics relating spe- 
cifically to Bourdon Tubes for pressure gages, 
vacuum gages, and other related instruments. 
Excellent opportunity in a Aaa-! Chicago 
firm with a record of diversified expansion 
since 1891. 

Please state age, education, experience, and 
salary range. All replies held in strict con- 
fidence. 

Box No. 37! 








ENGINEERS 


yrodynamic Systems 
for the Space Age 


Kearfott Now Offers You 
Sophisticated Challenges Well Beyond 
The Successful Guidance Into Orbit 

Of The Atlas Satellite (December 1958) 


When the Atlas Satellite was launched in December, 1958 
—the first time a satellite was guided into orbit—Kearfott 
engineers “were there.” The three floated rate gyros that 
referenced the guidance system were developed and manu- 
factured by Kearfott. 

A multiplicity of opportunities are open today to join Kea 
fott engineering groups working on many aspects of space- 
age navigation and control. These are long range opportuni- 
ties in an atmosphere of both technical challenge and im- 
pressive organizational growth, in line with Kearfott’s leader 
ship position in the spectacularly expanding field of defense 
electronics, 

Projects for which Kearfott is now staffing include inertial 
guidance systems, remote and automatic controls, and a di- 
versity of complex precision instrumentation systems. 


OPENINGS FOR PROJECT ENGINEERS, 
SENIOR & JUNIOR LEVELS 


Below is a representative listing of current opportunities 
Previous gyro experience not required for all positions. 
GYRODYNAMICS LABORATORY 

Project Engineer—Gyro Stable Platform Development. Analytical and 
design responsibility for supersorfc and missile applications. BSME re- 
quired (advanced study desirabls), plus 5-7 years’ applicable experi- 
ence, especially in areas where vibration and shock analysis are basic 
design factors. “ 


Project Engineer—D&D of Electro-Mechanical Inertial Components. 
BSME required (graduate study of vibration analysis desirable), plus 
5-7 years’ applicable experience. . 


INERTIAL GUIDANCE LABORATORY 

Project Engineer—D&D of Inertial Systems and Related Electro-Me- 
chanical Components. Analysis of systems and definition of systems 
parameters. BSEE required, plus 5-7 years' applicable experience 


SYSTEMS LABORATORY 

Project Engineer—D&D of Inertial Navigation Systems Design of gyro 
platforms, analog and digital computers, transistor amplifier and con 
trol panels is entailed. BS (EE or Physics) required, plus 5-7 years’ 
experience. 


Send a complete confidential resume to: 


Mr. Charles Weinpel, Engineering Division, Dept. B-1 


A 


. GENERAL 
Kearfott PRECISION 


COMPANY 


Subsidiary of General Precision Equipment Cor} 
1500 Main Avenue, Clifton, New Jersey 


For more information circle 18% on inquiry card 
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measuring pressure 
or liquid level 


4 


? 


Exactel 
Servomanometers 


offer servo-instrument utility 
in a liquid manometer 


The Exactel Servomanometer design 
provides readout from mechanical 
counter and data shaft position, fast 
response, wide range and the highest 
accuracies that have been attained in 
commercial pressure and liquid level 
instruments. Stainless steel tubes are 
optional for high pressure uses. 
Analog Temperature Compensation, 
an exclusive development of Exactel, 
eliminates errors due to ambient 
variation. Reliable 
provisions are 


temperature 
calibration proving 
employed instruments for use as 
calibration standards. 





’ 


The basic principle...A differential transformer 
DT) is continuously positioned by a servo to be 
electrically centered about a float containing 
magnetic material. A proportional shaft posi 
tion in the servo transmission is then analogous 
to the position of the liquid column 











rs 


Applications for new 
for general measuring and 


Servomanometer 
techniques 
positioning, and 38 standard models, are 
described in Bulletin 500, 
request. Also Evactel offers full coopera- 
tion in custom de sign jor special situa- 


available on 


tions. Your inquiry invited. 


EXACTEL 
INSTRUMENT 
COMPANY 


185 Evelyn Avenue 
Mountain View, California 
_YOrksbire 8- 5404 
stior e 190 « y ca 
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Acton Laboratories, Inc. 

Adams Company, Inc., R. P. 

American Chain & Cable Company, Inc., 
Helicoid Gage Division 

American Meter Company 744, 

Amperite 

Art Wire and Stamping Co 

Audio Devices, Inc. 

Automatic Switch Co. 

Automatic Timing & Controls, Inc. 

Autotron, Inc. 


Bache & Company, Semon 

Bailey Meter Company 

Baird-Atomic, Inc. 

Barksdale Valves 

Bendix Aviation Corporation 

Berkeley Division, Beckman Instruments, 


Inc. 

B-L-H, Electronics & Instrumentation 
Division 

Boeing Airplane Company 

Brinkmann Instruments, inc 

Bristol Company 637, 

Brush Instruments Division of Clevite 
Corporation 640, 

Burgess Battery Company 


Cambridge Sasironenet Company, Inc. 

Comnbet Company, J. A 

Century Electronics and Instruments, Inc 

Chatillon & Sons, John 

Circo Ultrasonic Corporation 

Clare & Co., C 

Clary Corporation 

Clevite Corporation, Brush Instruments 
Division 

Cobehn Inc. 

Colvin Laboratories, Inc 

Computer Contro! Co., Inc 

Computer-Measurements Cornoration 62 

Conax Corporation 649, 650, 651, 652, 653, 

Concord Control Inc. 7 

Cornell Aeronautical Laboratory. Inc 

Cox Instrument Division, Nankervis Company, 
Georae L. 

Cubic Corporation 


Dah! Company, Inc., Georae W 

Data Instruments Division, Telecomputing 
Corporation 

Dialight Corporation 

Dwyer Mfg. Co., F 

Dynamic Instrument Co 


ElectroData Division, Burroughs 
Corporation 

Electro Instruments, Inc 

Electro Switch Corporation 

Flectronic Associates Inc 

Emery Company, A. H 

Engelhard Industries, Inc 

Epic Inc. 

Epplev Laboratory, Inc 

Esso Research Laboratories, Esso 
Standard Oil Company 

Esterline-Angus Company, Inc 

Evaporated Metal Films Corp 

Exactel Instrument Company 


Ferranti Electric, Inc 
Fisher Governor Company 
Foxboro Company 

Freed Transformer Co., Inc 
Fulton Sylphon Division 


General Controls Back Cover 
General Dynamics, Stromberg-Carlson 

Division 

GPE Controls, Inc 

GPS Instrument Co. Inc 

Gray Instrument Company 

Green Instrument Company, Inc 

Greiner Co., Emil 


Hagan Chemicals & Controls, Inc 

Hankison Corporation 

Harvey-Wells Electronics, Inc 

Hasler-Tel Co., Inc 

Haydon Company, A. W 

Havs Corporation 

Heiland Division, Minneapolis-Honeywell 
Regulator Co. 

Helicoid Gage Division, American Chain 
& Cable Company, Inc. 

Heise Bourdon Tube Company, Inc. 

Houston Instrument Corporation 

Hydromatics, Inc 


Ideal Industries, Inc 

Illinois Testing Laboratories, Inc 
Imperial Brass Mfg. Co 

Industrial Engineering Corporation 
Industrial Measurements Corporation 
Instrument Service Engineering Labs 
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care is taken to make tt accurate, but 1&CS as- 
sumes no responsibility for errors or omissions. 


International Register Company 

International Resistance Co. 

International Resistance Company, 
t p ts Division 
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Itemco Inc. 


Jamesbury Corp 
Jerguson Nong & are Company 
Jones Optical Works, A. D. 


Kearfott Company, Inc. 
King pogiacoring Corp. 
Klipfel Valves, Inc. 


Leeds & Northrup Company 

Lepel High Frequency Laboratories, Inc. 
Levin & Son, Inc., Louis 
Lewis Engineering Co. 
Librascope, Inc. 
Liquidometer Corp. 
Lynn, Robert M 
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Magnasyne Manufacturing Co.. Ltd. 
Manning, Maxwell & Moore, Inc. 
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Marsh Instrument Co. 
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Partlow Corporation 

Penberthy Manufacturing Co. 
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Post Electronics, Division of Post 
Machinery Co. 

Potter Instrument Company, Inc. 

Precision Products, Inc. 
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Pyrometer Instrument Co., Inc 


Radio Frequency Laboratories, Inc. 

Reflectone Corp. 
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Royson Engineering 
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“No More 
Crystal Ball! 


Now we’re protecting ourselves... 
and our customers... with 


FACTS-IN-FIGURES” 


When you build-in Veeder-Root 
Counters as standard parts of your 
product, here are some of the 
advantages you gain for yourself and 
your customers: 





¢ Accurate, up-to-the-minute 
production records 
Proof of your product’s service 
guarantee 
A new and powerful selling feature 
Customers can see when 
maintenance is due 
Performance claims are settled 
more easily 
Extra profits in resale of VR 
Counters 
Veeder-Root name is added evidence 
of your product’s top quality. 





Customers are freed from guesswork 


See Veeder-Root Counters at the 
Design Engineering Show 
Booth 1529 


“ne, 


You always “Know the score” when you count on Veeder-Root! 


#1370 High Speed Counters are rated at 
1500 rpm. . . will accept momentary speeds 
up to 2500 rpm. 3, 4, 5 or 6 figures. Non-reset. 


Send for new Condensed Catalog. 


7 Veeder-Root Inc. 


Everyone can Count on Hartford 2, Connecticut 
Hartford, Conn. ¢ Greenville, S.C. ¢ Altoona, Pa. * Chicago 
New York ¢ Los Angeles * San Francisco * Montreal 


® Offices and Agents in Principal Cities 














JOB? 





